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Where there is Horsepower... tie I yyy 


The earth . . . like a busy caterpillar . . . spun round itself a cocoon of copper wire. 






a new civilization . . . brought dignity to drudges . . . power to the weak—a new 
joy in living to almost everyone. 


Each day finds new fields of progress . . . new services to man . . . each with its 
peculiar need for wire, to generate ... to direct ... to harness ... to control... 
and to utilize its particular breed of horsepower. These special wire requirements 

are met with ten thousand different engineering 
achievements by the wiremakers—such as Belden. 





And from that chrysalis there hatched a brood of flying horsepower that brought 


WIREMAKER 
FOR INDUSTRY 
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Story of the NAVY BAT"... 


Could a way be found to penetrate enemy anti-aircraft fire . . . and blow 
each Jap ship to bits . . . without losing our pilots? 
That was the urgent question. And American genius answered with 
the Navy Bat—a radar-guided glider bomb. 
Designed to glide silently at 300 miles per hour—with a 1,000-pound 
bomb in its belly—the Bat was carried by a Navy patrol bomber. 


At a point five miles from the target, the “mother” plane would aim 


the Bat at a Jap ship and release it. From then on the Bat automatically “Shedind” glene~Gety ables Geta wae- 


followed every twist or turn of the enemy ship—and smashed into the get—aims the Bat, releases it, and 


dodgi ap. turns away from enemy anti-aircraft 
oneans oP fire. Bat glides ahead. 


Used against Jap destroyers, tankers, picket boats—and land instal- 
lations—this weapon was so effective the enemy thought we had a 
suicide pilot inside each Bat. 

Instead, the Bat contained revolving radar gear to search for the target 
—and tiny gyroscopes to correct for errors in flight. 


--.- and its 36 BALL BEARINGS 


The men who developed this marvel knew that every Bat had to hit its 
target. They designed special guiding mechanisms. They made them 
sturdy, trouble-free, delicately responsive. They mounted the moving 
parts in 36 BALL BEARINGS. 

New Departure ball bearings can be mounted in any position. They 
hold moving parts precisely in place—with unchanging accuracy— 
under every kind of load. They move with less friction than any other : : 
type of anti-friction bearing. Automatically following every change 





7 " in course of enemy ship—the Bat hits 
In the Bat—and in many other kinds of mechanized war materiel— the target. First such weapon success- 
375 million New Departure ball bearings helped our fighting men. fully used in combat by any nation. 


. . . . . > - 
Today, millions more of these precision-made ball bearings are hance patel an ma a 


helping America at peace. By increasing production—by cutting costs 12 feet long, bas a 10-foot wing span. Official 
—by serving industry in every field. U. S. Navy photographs. ) 
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Motors that SOLVE DESIGN PROBLEMS — 


When designs for a new device are being 
developed, selection of the correct motor for 
the application should not be neglected. For 
best results the motor should be chosen during 
development, just as gear sizes, operating 
sequence, or other details are settled before 
selection of color or exterior details is made. 

Bodine application engineers have helped 
many manufacturers select the right motor to 
match operating characteristics. For example, 
the Type K motor shown above is widely used 
in applications where low power is required in 
small mounting space. Only 234 inches square, 
this motor is made in synchronous and non- 
synchronous types, either with or without inte- 
gral speed reducer. 

If you are designing a unit requiring frac- 
tional horsepower motor drive, ask Bodine ap- 
plication engineers to assist you in selecting 
the motor to operate it. Bodine Electric Co., 
2256 West Ohio Street, Chicago 12, Illinois. 
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TYPICAL APPLICATION 


Submarine Signal 
Company’s Fatho- 
meter, widely used 
by sailing ships, 
cargocarriers,tank- 
ers, luxury liners, 
yachts, and fishin 
vessels, is operate 
7 a Bodine Type 
speed-reducer 
motor. 


The unique Fathometer is used by all 
types of vessels to indicate the instantan- 
eous depth of the water over which the 
ship is passing. By means of this instru- 
ment, navigators can tell the location of 
obstructions under water, and even use 
the indications to find exact location of 
the boat in bad weather. Fishing boats 
often use it to locate schools of fish, 
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Electrical Product Developments During the Year 1946 90 
Quick review of accomplishment in first full year of peace. 

Plastics Trends in 1946 Point to Major Electrical Applications .... 92 
John Delmonte analyzes developments in use of these materials and dis- 
cusses important features which have influenced design. 

Electrical Manufacturing Outlook Seen to Be Optimistic for Next 

WON 6 devine cx tare sddc<sbpdeubentnsdie ee :, 
NEMA’s president and board of governors survey the immediate ‘futere 
and find much upon which to base hope. 

Current Design Trends in Fluorescent Lighting Fixtures ........ 96 
R. G. Maurette looks over recent innovations and writes of color, auxiliary 
equipment and applications. 

Centrifugal Casting of Aluminum for Squirrel-Cage Rotors 100 
Albert B. Hemstreet describes equipment designed for production operations. 
Historical Design Background of a Modern Electric Shaver Motor 102 
Norman Gray and George Meyerink recount the story of development of 

an interesting product. 

Using Wireless Wiring Diagrams of Control Panels ... .. .. 109 
E. J. Rivoira presents a simplified form of diagram which saves time of 
all concerned. 

A Critical Appraiser Looks at Non-Automatic Toasters ......... 114 
Martin Brownshield tells of deficiencies and suggests how they may be 
eliminated in an ideal design presented in detail. 

Accelerated Thermal Ageing Tests on Silicone Insulation . . 118 
Graham Lee Moses places in the record results of comparative tests 
designed to indicate relative ability to withstand elevated temperatures. 

Designing Wire Recorder Unit for Low-Cost Quality Production.. 122 
Herbert Chase finds interesting features in one new product of this kind. 

Betatron—a New Inspection Tool for Industrial Applications .... 126 
Standardized for production, this machine has advantages in industrial X-ray 
work and in other fields. 

Color Television Develops under Stimulus of Rivalry ...... 132 
At least three independent systems are being readied for broadcast opera- 
tion and many manufacturers are interested. 

ASA Implements Its Postwar Program for Consumer Standards .... 136 
With personnel specifically assigned to new program, impetus is given to 
projects long wanted. 

Editorial ....... . Industrial Highlights . ... . 228 

Today’s — Side. . 105 Calendar of Meetings toe 230 

Statistical Barometer .... 138 Literature for the Asking. 246 

; 140 Guide to Buying ...... . 254 

New Materials and Parts . Aibestiinen: Dede 

Motor Specifications .... 168 preceding back cover 





CUSTOM-BUILT TO THE MOST. Zaveting Sp 


»-S SMALL GEARS are cut to extremely close tolerances. Each specification, 
however exacting, is executed and inspected with a degree of precision seldom 
ye equalled in small gear manufacture. Here, every facility has been provided for 
speedy, uniform quantity production: 1. Skilled engineers and designers; 2. Modern 
methods and machinery; 3. Trained operators; 4. Intensive series of inspections; if N30 gay 
5. All operations under the constant supervision of specialists—men long experienced Ah’ > 
in producing Fractional Horsepower Gears exclusively. That’s why G.S. Gears per- 4 
form so smoothly and dependably for years, and that’s why each G.S. Gear measures 
up to the same, exacting specifications. If Small Gears, from 12 to 96 d.p., are an 
important consideration in YOUR plans, for your own best interests, let our organ- 
ization of specialists tackle the job! Consult with our engineers, or write today for 
a copy of the new G.S. catalog bulletin. 


SEND FOR OQUR 4-PAGE CATALOG 


ig 


BE 
—~ 


Pal rs 
eG é 
Peas)? aa 


ELECTRICAL MANUFACTURING 





Pasa ICM TT ALY 
Choose FLUORESCENT 


ae 


se mgenoonpacene 


: 
i 
j 
' 
' 
i 
; 














ac ieate capacitance 
qui ie 





-resistant finish. 
ted to phenolic 


ily. 
; and Capacitance 






Stadt: 1 aretiidictive: 
tance Tolerance: + 10% or to specification. 
Power Factor: \ess than 3; of 1% (at 60 cycles). 

Operating Temperature: minus 40C to plus 85C. 


Life Test Performance: minimum of 1000 hours at 
140% of rated voltage at 85C, 


ROUND TYPE OVAL TYPE 
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MULTIPRESS cleans plastic mouldings and die-castings 


Proor that Muttipress does a quick, clean, 
accurate job of trimming both plastic mould- 
ings and metal die castings is found in results 
obtained from the eight-unit MULTIPREss line- 
up shown above. 

These Muttipresses at the Los Angeles 
plant of the Pacific Plastic and Manufacturing 
Co., Inc., average 7000 trimmed parts per day 
—about one every four seconds! 

MULTIPREsS pressures can be preset at the 
exact level required for each job without use 
of excess tonnage. This reduces tool wear and 
prevents damage to either the press or 
the tooling if unusually heavy metal is 
encountered. 

Operators also report that closely 
regulated pressures plus the controlle 


speed of the MULTIPREss ram reduces distor- 
tion or fracture of off-dimension parts. 
Another MuLTIPREss advantage is that its 
working stroke can readily be adjusted to parts 
of various sizes. This cuts costs in switching 
from one trimming operation to another. 
MuttiprEss is built in 4, 6, and 8-ton ca- 
pacities, offering seven models in each size with 
either manual or automatic controls. A wide 
variety of standard MuLtiPREss toolings and 
accessories are available for many different 
types of operations. Write for complete details! 


THE DENISON ENGINEERING CO. 
1199 Dublin Rd., Columbus 16, Ohio 
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LOAD-COMPRESSION CURVES 
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UNIT LOAD (pounds per square inch) 


RELATION OF GASKET THICKNESS TO LOAD 


Type of sealing material determines effect of gasket thickness on compressive load 





When gasket thickness is decreased, it may be 
necessary to increase unit load to maintain correct 
compression, assuming that width is constant. Whether 
a load increase is necessary and how much may be 
needed are determined by the type of sealing mate- 
rial used in the gasket. 

The curves charted above show the effect on unit 
loading when the thickness of four different resilient 
gasket materials is varied. Each material is com- 
pressed the average amount recommended for it in 
normal service. 

With a truly compressible material such as Arm- 
strong’s #9530 Cork Composition, unit load need not 
be increased to maintain constant compression. Gasket 
thickness can be reduced from 14” to 14”, as shown 
by the chart, yet virtually the same load produces 
50% compression. 

A straight rubber gasket, on the other hand, re- 
quires a sharply increased unit load when its thick- 
ness is decreased. As with all non-compressible mate- 
rials, its stress-strain curve varies with the ratio of the 
load area to the free area. The behavior of a typical 
material of this type is shown above in the curve for 
our DO-186, a straight Neoprene compound. 

By combining cork and rubber in varying amounts, 
versatile compositions can be made that bridge the 












SEND FOR FREE BOOKLET. 
For specification and ap- 
plication data on Arm- 
strong’s more than 50 resil- 
ient sealing materials, send 


gap between cork and rubber. For example, Arm- 
strong’s DC-100 is a composition of Neoprene with a 
high cork content. Its behavior, therefore, approaches 
that of cork composition. A higher initial load is re- 
quired to get adequate compression, but this load re- 
mains almost constant when gasket thickness is re- 
duced. This is shown in the chart given above. 

With DC-118, also charted above, gasket behavior 
will be more rubber-like because of its relatively low 
cork content. Here a substantial increase in load is 
required when gasket thickness is reduced from 14” 
to 14”. Other Armstrong’s cork-and-rubber composi- 
tions provide intermediate degrees of compressibility. 

The chart given here illustrates why it is necessary 
to have ample bolting pressure when the thickness of 
a rubber or rubber-like gasket is reduced. Where ade- 
quate load is not readily available, one of Armstrong’s 
cork-and-rubber compositions may offer a solution. 

Since many variables influence the choice of a gas- 
ket material, we recommend that you discuss your 
specific application with an Armstrong representative 
before you set up your specification. He will be glad 
to suggest suitable materials and supply test samples. 

If you prefer, send drawings and details to us. You 
will find our recommendations unbiased and keyed to 
good current gasketing practice. 


ARMSTRONG ’S 


GASKETS «: SEALS - PACKINGS 


A) 












for a free copy of the latest Cork Compositions e Cork-and-Synthetic-Rubber Compositions 


edition of “Gaskets, Packings, and Seals,” twelve 
pages of helpful information. Address Armstrong 
Cork Company, Gaskets and Packings Depart- 
ment, 9501 Arch Street, Lancaster, Pennsylvania. 
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Quiet-Room Tests 


ili 


Put R&M Motors 


on R.C. A. Recording Machines 


How silent cana motor be? R.C.A. 
engineers found out. In exacting 
tests of leading makes, Robbins & 
Myers hysteresis motors proved 
themselves the quietest of all. 

These motors operate so noise- 
lessly that were a grain of dirt to 
find its way into one of the bear- 
ings, the rattle of this minute parti- 
cle rolling around would be heard 
above the motor. 

It’s no wonder that R & M hys- 


teresis-type synchronous motors 


ROBBINS « MYERS - INC. 


MOTORS - HOISTS - CRANES - MACHINE DRIVES - FANS - MOYNO PUMPS 


now power all R.C.A. w/tra-quiet 
recording machines. There’s no 
hum to cause objectionable under- 
tones; no vibration. Smooth torque 
is transmitted to rim of plate 
through a soft rubber pulley. 
Specialized performance like this 
has well earned the Robbins & 
Myers reputation for meeting un- 
usual motor needs. Whatever the 
service, you, too, will find R & M 
experience, and R & M coopera- 


tion, short cutsto motor satisfaction. 


In Canado: Robbins 


MOTOR DIVISION - 


& Myers Co 


THIS HYSTERESIS-TYPE 
ReM SYNCHRONOUS 
MOTOR OPERATES R. C. A. 
SUPER-QUIET RECORDERS 


SPRINGFIELD, OHIO 


of Conoda, ltd. Brantford, Ont. 
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Inverted 


Provides uni- 
form shoulder 
for curved 
abutting sur- 
faces, for bear- 
ings with large 
corner radii. 


2-piece ring 
takes heavy 
thrusts, gives 
positive lock, 
secure against 
high RPMs. 


@ There’s a Waldes Truarc precision-engineered 


~ Precision fastening for any nee 
“Walia Truarc Special-Type Retaining Rings 


Beveled 
Y Bowed 


Takes up end- 
play rigidly or 
resiliently, ac- 
commodates 
accumulated 
tolerances. 


Crescent * 


Snaps on radi- 
ally where 
axial assembly 
is impossible. 
No special 
tools needed. 





ring to answer every need. Truarc Retaining Rings give a 
never-failing grip because of their mathematically precise 
construction. No matter how demanding your specifica- 





tions, it’s a simple matter to refine your present designs to 
save material, machining and assembly costs.WaldesTruarc 
engineers will help you, will give your particular problem 
individual attention without obligation. 











Economical 
where thrust is 
moderate — 
holds fast, yet 
shaft requires 
no machining. 


CE A Bg AA crema 


Variant of Cres- 
cent for small 
shafts; provides 
large, strong 
shoulder. Easily 
removed. 









} 
| | 
TRADE MARK U.S. PAT. RE. 16.144 AND OTHER PAT. PEND 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


U.S. PAT, 2.382.948 
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i Waldes Kohinoor, Inc., 47-10 Austel Place 
Long Island City 1, N. Y., Dept. 17-J 


Please send Catalog No. 4 on Truarc Retaining Rings to: 
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INCREASE CASTING STRENGTH 
BY AVOIDING SHARP CORNERS 


Die castings can be greatly strengthened 
by the use of liberal fillets and rounded 
corners. A radius of .015” minimum is sug- 
gested in place of sharp corners, and larger 
radii are desirable when conditions permit 
their use. In addition to gaining added 
strength, a slight radius on corners of cast- 
ings reduces die cost and promotes the 
durability of any subsequent plated or or- 
ganic finish. 


The zinc alloy die cast thermostat hous- 
ing illustrated above and below features 
thin walls joined by liberal fillets both 
inside and outside, with no sharp edges 
except at the die parting. Decorative fea- 
tures, including raised panels on each side, 
the front and one end, and a series of fine 
beads, have no sharp external corners. Well 
filleted inside corners permit the buff to 
reach all surfaces and facilitate removal of 


the buffing compound. The absence of sharp 
corners on the exterior helps to promote 
a good finish. 


DIE CAST HOUSINGS 
SIMPLIFY ASSEMBLY 


Another zinc alloy die cast housing, this 
one for use in an intercommunication sys- 
tem, illustrates the many advantages which 
can be achieved by this method of produc- 
tion. While handsomely performing the 
primary function of encasing the micro- 
phone, speaker and other internal compo- 
nents, this housing also provides many 
valuable short cuts in assembly. 


Integral bosses permit rapid assembly of, 
the “innards” with just six self-tapping 
screws. Openings for the microphone, 
switch panel and control knobs are accu- 
rately located in the casting operation. 
These openings, together with the venti- 
lator openings at the top of the unit, are 
punched out and cleaned with just three 
broaching and trimming dies. A sturdy, yet 
gracefully shaped housing with many cost- 


The New Jersey Zinc Company, 160 Front St., New York 7, N. Y. 


saving features is the overall result of this 
Designing For Die Casting—ask us, or your 
die casting source, for a copy of the book- 
let of this title. 


your copy 
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THE FINEST BEARINGS | 


HOOVER 


The World’s Only Ball Bearing with Honed Raceways 


HOOVER BALL AND BEARING COMPANY -- ANN ARBOR, MICHIGAN 
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Where heater cord is used and 





the temperatures on the braid 
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Laboratories, Inc. 
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Here is the time-and- 
labor consuming method 
of hand-wrapping an 
electric heater cord with 
thread to provide the 
supplementary insulation 
required by Underwriters’ 


Here is an electric heater 
cord with “‘pants’’ of BH 
Non-Fraying Fiberglas 
Sleeving, easily slipped 
over the leads and covered 
by a larger BH Fiberglas 
Sleeving. Saves minutes 
in the insulation of each 
cord. Approved by Under- 
writers’ Laboratories, Inc. 
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BH Non-Fraying Fiberglas Sleeving 
can be spread so that it fits with 
ease over the leads and the heater 
cord itself without any danger of 
unravelling or fraying. A snug fit 
is obtained by pulling the ends of 
the sleeving 
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“Pants” 





that go on 


in Seconds—not Minutes 
for Built-in Heater Cord 


Don't be satisfied with slow hand-wrapping in BH Fiberglas Sleeving—it stays flexible as 
methods to provide the supplementary insula- string, will not split or crack when bent. Recent 
tion required by the Underwriters’ for built-in assembly tests have shown savings of three minutes 
heater cord. in the insulation of a single heater cord. 

Get out your stop watch and discover the time BH Non-Fraying Fiberglas Sleeving is made 
and labor savings possible with BH Non-Fraying in all standard sizes and colors, in standard 36” 
Fiberglas Sleeving. With “pants” of BH Non- lengths and 500’ coils, or it may be supplied in 
Fraying Fiberglas Sleeving, there are no threads short lengths to meet specific requirements. 


to break or unravel. No possibility of a partly un- 
covered braid. No training period necessary for 


workmen. 


Test BH Fiberglas Sleeving in your own plant, 
in your own product—under actual service condi- 


tions. Learn why America’s leading appliance man- 


This is all you do: Fit one BH Fiberglas Sleev- 







ing snugly over each asbestos-covered lead. Fit a 


larger BH Fiberglas Sleeving snugly over the 


braid. There is no hardening wee BENTLEY, HARRIS MFG 
jj 


BH- 
SLE 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U.S. Pat. No. 2393530). 


Bentley, Harris Mfg. Co., Dept. M-6, Conshohocken, Pa. 


] am interested in BH Non-Fraying Fiberglas Sleeving ___ for __-._EE 
(size) (product ) 





operating at temperatures of *P. at 








NAME __ ites sat TE CIT crash tics 


ADDRESS 
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volts. Send samples so I can see for myself how 
BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 


ufacturers use BH Fiberglas Sleeving for the sup- 
mentary insulation on built-in heater cord. 


Co., CONSHOHOCKEN, Pa. 


*“Fiberglas”’ is Reg. TM of Owens-Corning Fiberglas Corp 


ee reer = USE COUPON NOW-~-—-——— 


Send samples and prices on other BH 
Products as follows: 
(] Magneto Varnished Tubing Grade “A 
(] Flexible Varnished Tubing Grade “B 
(C) Saturated Sleeving Grade C-1 
(J Saturated Sleeving Grade C-2 
C) Saturated Sleeving Grade C-3 













UNIMAX is a compact, snap-action 
electric switch while unique advan- 
tages that extend the utility of millibreak 
switches. 

UNIMAX was designed to meet a rec- 
ognized need for a switch with uniform 
performance characteristics and miaxi- 
mum adaptability to present and future applications. 
Mathematically calculated to provide the consistent uni- 
formity of force and movement characteristics essential 
in mass production of precision apparatus, UNIMAX has 
been proved—over long periods and with thousands of 
test specimens—to confirm the mathematical predictions. 





a 
















UNIMAX uniformity of mechanical characteristics sim- 
plifies production of precision apparatus by making possible 
the installation of switches without need for individual adjust- 
ment of associated apparatus. Run-of-lot switches are inter- 
changeably usable both among units in any shipment or from 
several different shipments. 


THESE DESIGN FEATURES 


are planned for superior performance. 
@ One-piece moving member of heat-treated beryllium 
copper; tongue ribbed for maximum stability 


e Folded flat spring exerts high contact pressure and pro- 
duces instant traverse 


e Non-rotatable button assures application of actuating 
force to same spot on tongue throughout life of switch 


e Molded phenolic case permanently sealed together in 
assembly 


e@ Contacts of pure silver laminated on copper; moving con- 
tact has low mass for minimum contact bounce 


e@ One mounting hole elongated for convenience in pro- 
duction assemblies 


e@ Electrical ratings: 15 amp. 125 volts; 5 amp. 250 volts; 4 
H P, 115-460 volts 60 cycles; all units S. P. D. T. 


iSite 
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UNIMAX is new in name and in the advantages it 
provides, but it is not an untried product. It is a 
tested, original design of an old, established manu- 
facturer. Designed to meet a need not satisfied by 
existing switches, UNIMAX is backed by an engin- 






























A SUBSIDIARY OF 






eering organization with a reputation for reliability, 
resourcefulness, and broad experience. The capa- 
bilities of these mechanical, electrical, metallurgical, 
and chemical engineers are available for engineering 


all UNIMAX applications. 


Maximum adaptability to diverse applications is obtain- 
able, with minimum stocks, by virtue of removable, interchange- 
able, auxiliary actuators. This unique UNIMAX feature cuts 
inventories by allowing the basic switch to be adapted to varied 
uses by auxiliaries added in factory assembly or to be stocked 
separately. Further simplification of inventory results from the 
fact that every UNIMAX Precision Switch can be used for any 
of the three standard single-pole circuits. 


UNIMAX SEPARABLE AUXILIARIES 
EXCEL BECAUSE 


. Each actuator—leaf or plunger type— is secured to a stain- 


_ 


less steel mounting plate so that maximum strength is 
obtained. 


2. The actuator assembly fits tightly in the molded recess in 
the top of the switch case thus strengthening the assembly. 


3. All actuators are applicable to all switches and can be 
removed, re-installed, or interchanged without disassembling 
the switch or altering its operating characteristics. 


4. The unique UNIMAX design affords flexibility of assembly 
and maintains the uniform accuracy of the basic switch for 
any type actuator. 


New UNIMAX data will be issued for engineers interested 
in design and construction of apparatus requiring precision 
switches. Use the coupon to place your name on file for receipt 
of these data as released. 


The W.L. MAXSON CORP. 
460 WEST 34th ST., N.Y. 1, N.Y. 





JANUARY 1947 


SWISSAIR Me am APO CORRE ORR PN RRS RE RABIN 


RENEE ROA 





POLLO ELITE OE 





~p.. Numbers! 


When America switched to the monophone telephone in 1925, millions 
were needed—quick. The job called for complex molds—presses to 
handle heavy pieces—ample production. Kurz-Kasch did it first! 


Many firms and individuals have contributed to the amazing advances 
of the plastics industry. As this series of ads testifies, Kurz-Kasch 
and its engineers have played their parts since the very earliest days. 


We mention it only because yesterday’s achievements are your 
promise of added competence today— because by choosing Kurz-Kasch 
as your molder now, your production will benefit ahead of time from 
many of the improvements of tomorrow. And that pays off. 


Investigate our complete molding service. Write for your free copy 
of “A Businessman’s Guide to the Molding of Plastics’ —or ask for 


an engineer. 
Ku 2 I Ka sch Succuce 
be 
Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, N. Y. 
Branch Sales Offices: New York ¢ Chicago ¢ Detroit « Los Angeles « Dallas ¢ St. Louis e Toronto, Canada. 
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FIRST in discovering the relationship 


between Current, Voltage, and Resistance... 


GEORG SIMON OHM, 1787-1854—Ohm's Law (I= E R), the fundamental basis of all direct current calcula- 
tions, was first demonstrated mathematically by Dr. Georg Simon Ohm in 1827 after ten years of study and re- 
search. His extremely simple statement of a great electrical truth ranks in importance with the laws of gravitation. 
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Variation of Current, Voltage, or 
Wattage with Rheostat Shaft Rotation 


RHEOSTATS ¢ RESISTORS 
TAP SWITCHES 
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VARFLEX CORPORATION, manufacturer of electrical insulation, 


invites you to— 


See for yourself how new 


developments can give you better electrical insulation 
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@ Varflex Corporation wants every manufacturer of 
electrical equipment to have one of these new folders. Each 
one contains actual working samples of 20 different types of 
sleeving and tubing, including Varglas Silicone, which was 
developed during the war to meet temperature variations 
from —85° F. to 500° F. 


Write for this folder containing test samples today. 
RD Rm 
Varflex Corporation, 309 N. Jay St., Rome, N. Y. 


Please send me your FREE folder containing 20 different types of electrical 


insulation. | am particularly interested in samples suitable for 
















THE SINGLE DRIVER a ie 
WILL FIT AND DRIVE EVERY y 
_ BOLT AND SCREW ON THIS PAGE? 


THEY ARE REED& PRINCE 
RECESSED HEADS... 






urhy | 





REED & PRINCE MFG. CO. 


WORCESTER, MASS. CHICAGO, ILL. 


Be sateen oa. 
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BRONZE BEARINGS * BUSHINGS PRECISION BRONZE BARS 
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unting is equipped to produce special Cast Bronze ; 
Bearings in any quantity from a single bearing to a ; 
million «a month of a single size. 

Bunting ability to deliver is traditional—whether the 
quantity be one or a million. The Bunting Brass & Bronze 
Company, Toledo 9, Ohio. Branches in principal cities. 
















Line Capacitors — 


Fivorescent Lamps 





High Power Factor 


Luminous Tube Transformers 


THEIR STRENGTH 
ADDS “‘STAYING POWER* 


TO YOUR PRODUCTS 


High Starting Torque Motors 






















Capacitors needn't be the weak link in your product If you are building a quality product, here's a quality 

they can have just as much “‘staying power’ as any other a-c capacitor that you'll never have to worry about. 

component in your equipment. They're available in a broad range of voltage ratings and 

G-E capacitors have long life. One reason for this is capacities. Write for the latest Bulletin GEA-2027C. 

i that they are Pyranol* impregnated. Practically all Apparatus Dept., General Electric, Schenectady 5, N. Y 
moisture, air, and gas have been withdrawn from the *Reg. U. S. Pat. Of. 


anni tt 


capacitor before the Pyranol treatment takes place. The 

| use of Pyranol also means that these capacitors can op- 

erate at high temperatures—up to 75 C (167 F) case 
: ‘mi ain c 1. Their price is right. 

temperature. This eliminates one of the main causes of P & 4. Designed for small 

Capacitor breakdown. 2. You can get fast ship- size and light weight in 


Why Manufacturers Like G-E Capacitors 


Casings, available in all standard shapes, are double- anes. all ratings. 
rolled, or roll-crimped and soldered, sealing the capacitor 3. The range of ratings 5. Their quality is un- 
hermetically. Plastic bushings, of high dielectric is broad. excelled. 
strength, bring out the hot-tin dipped soldered terminals. 


GENERAL & ELECTRIC. 


407-111-5700 
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[970-20 first electric motor was dis- Drss7 -The first automobiles were built 3 1925—Mass production had arrived. 
covered by accident. Its invention revo- by “hand.” They were a luxury for Machines driven by electric motors 


lutionized the lives of millions. Graphically, the few. Mass production methods with were more extensively used. Prices of cars 
here’s how its development changed you batteries of electrically driven machines to came down. Walkers became riders. But f 
from a walker to a rider. cut manufacturing costs were still to come. shops looked like a forest of belts. 








resto! and out went 
the forest of belts 
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Today—The forest of belts is ( . 

gone along with wasteful line 

shafting overhead. Industrial motors 

power individual machines. Waste 
and delay are cut to the bone. 

If you want top performance, : 
insist on industrial type motors. Re- | 
member, Howell has specialized in 
industrial motors from its very be- 
ginning in 1915. Since Howell Motors 
are designed for the toughest tasks 
in industry, they perform better 
on all jobs. 

Are you using them? 


: Sr rT 
os 


ow 








HOWELL MOTO 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 










Howell Protected Type Motors available in sizes 
5 h.p. and smaller. Also other Howell industrial 
type motors available up to 150 h.p. 
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.--here’s how it works 


1. ELECTRICAL HEATER 

(5 watts nominal up to 150 volts 
AC/DC) deflects bi-metal to ac- 
tuate contacts. 


2. CONTACTS 

are rated at 6 amperes at 250 
volts AC or 450 volts DC; under 
some conditions, s.p.s.t. normally 
open or closed. 


3. MOVING CONTACT ARM 

carried by heated bi-metal is a 
preloaded spring, which applies 
full contact pressure immediately. 


Action absolutely noiseless. 


4. FACTORY-ADJUSTED SCREW 
sets contact spacing for desired 
operating time —5 seconds to 8 
minutes. 


5. COMPENSATING BI-METAL 
maintains pre-set contact spacing 
and relay timing, regardless of 
ambient temperature. 


6. “E”’ SPRINGS 
braced between sturdy ceramic 


support and glass tube make as- 
sembly shock proof. 


e HERMETICALLY SEALED in glass envelope, relay is tamper-proof, 
fully protected from dust, dirt, corrosion, or contact with outside air, 


with operation independent of altitude. 


e ARC-QUENCHING ATMOSPHERE guarantees absolute minimum of 
contact fouling, pitting, or transfer; permits equal AC and DC ratings. 


e STANDARD RADIO TUBE BASE 4-pin or octal. 


Delay or timing is only one of its many uses 


..»- what can this new Thermal Relay do for you? 


IN ADDITION to protecting vacuum tubes by 
delaying plate voltage until cathodes are hot, 
the Edison Thermal Relay indicates or con- 
trols over- and under-current or voltage. It can 
do dozens of other jobs better and more cheaply 
than any other type of relay. 

The Edison Thermal Relay carries rela- 
tively heavy AC or DC loads and prevents 


THOMAS A. EDISON, Incorporated 
Instrument Division, 43 Lakeside Avenue 
West Orange, New Jersey 

GENTLEMEN: 


Please send me your Bulletin No. 3007X on the Edison 
Thermal Relay. 


i 
COMPANY 


ADDRESS. 


chatter when actuated by delicate controls. 

The services of Edison engineers are avail- 
able to assist you in working out your particu- 
lar problems. A letter giving as much data as 
possible on the proposed use will receive prompt 
attention. Write Instrument Division, Thomas 
A. Edison, Incorporated, 43 Lakeside Avenue, 
West Orange, New Jersey. 


Write for detailed 
descriptive bulletin #3007x. 


CITY 


ZONE NO. 
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MOUNTINGS 


Apply this simple formula to new 
products, particularly while in the blueprint 
stage, and watch its uncanny magic develop 
answers that bring a better product, lower 
manufacturing costs, and increased sales. 
Isolation of vibrational stresses frequently 
enables redesign for lighter weight, in- 
creases life of bearing surfaces, and protects 
vital parts. 

Best of all, you will find the answer 
to your search for quicker and easier sales. 
Customers are enthusiastic when they find 
your usual high quality of performance 
coupled with new, SMOOTHER operation. 
Noise and vibration—the principal causes 
of industrial fatigue—no longer take their 
toll of efficiency and accuracy. Vibration 
Control cushions the nerves of industry. 


For best results, bring your vibration 
problems to Vibration Control Headquar- 
ters. The service of LORD Vibration Engi- 
neers is yours for the asking. Write today for 
a vibration analysis of your new products. 


VLOG A 


LORD MANUFACTURING COMPANY, ERIE, PA. 


New York, N.Y. Detroit, Mich. Washington,D.C. Chicago, Ill. Burbank, Cal. 


Canadian Representative: Railway & Power Engineering Corp., Ltd., Toronto, Canada. 


FIELD OFFICES { 


Every genuine Lord Mounting carries the name LORD” embossed in the rubber or in raised letters on the forgings. 
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Short circuit currents energize the pole piece with sufficient speed to 


BLOWOUT ACTION AT CONTACTS .... 
Magnetic blowout contacts mounted in Individual arcing chambe:s 
add speed to the arc interruption. As the value of the current to be 


increases the quenching effect becomes greater due to 


HEINEMANN ELECTRIC COMPANY 


ESTABLISHED 1888 


99 PLUM STREET TRENTON, N. J. 








For manufacturing, domestic, 





industrial and utilities 





wiring ares 





Specify wire and cable insulation 
made from GEON Plastics 









8 REASONS WHY... 


Excellent electrical properties 








Thin coating of insulation 





More conductors in a given space 






Ease of handling 





Easy stripping 





Light weight 





+ + + £ F HF HF 





Resistance to ozone, wear, sunlight. 
water. chemicals. and most other 
normally destructive factors 


rn 
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* 14 colors including NEMA standards 











Be sure to specify wire or cable insulated with GEON in 


order to get a// these advantages. Or, for information 






regarding special applications please write Department 
I-1, B. F. Goodrich Chemical Company, Rose Build- 
ing, Cleveland 15, Ohio. In Canada: Kitchener, Ontario. 














F. Goodrich Chemical phonon 
. F. Goodric emical Company © .2.22. 200 


GEON polyviny! materials * HYCAR American rubber + KRISTON thermosetting resins *« GOOD-RITE brand chemicals 
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# SEAMLESS | Syainless Steels « Alloy Steels 
ss Carbon Steels + Nickelé Inconel 
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z from 2/80. D. down 
4a small Tubing —_ in many metals 


WELDRAWN" Monel ¢ Beryllium Copper 


Superior tubing must have what it takes, 
judging from the demands of the manufacturers 
of quality peacetime products. Many of these 
same manufacturers were engaged in production 


for the armed forces, where quality took on a 


new meaning—lives, many lives depended on it. 


Quality can’t be “just skin deep” —it must 
pervade the innermost parts of a product. Tub- 
ing usually loses its identity in end use—it very 
often is just a “line on a blueprint” —but a line 
or part that must perform as well as the costliest 
component in the assembly. 

Choosing the proper analysis depends 


upon combinations of such properties as corro- 


*Registered U.S. Trademark 


30 


sion resistance, formability, machinability, high 
strength at high temperature and surface finish. 
Superior maintains tireless control of these fac- 
tors as well as physical dimensions and toler- 
ances, all of which contribute to tubing quality. 
Our ability to predict accurately the results to 
be experienced with any given analysis, is your 
assurance of enduring, faultless performance in 
production and end use. 

Superior engineers and metallurgists are 
ready to help you choose the exact analysis for 
your product. Design with Superior tubing and 


be sure! 


SUPERIOR TUBE COMPANY 


Norristown, Pennsylvania 
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A.4 AG Littelfuse Series 411 Fuses. 10 to 
40-ampere sizes for use on 32 volts or less. 
Glass enclosed. 


B. 4 AG “‘Slo-Blo"’ Littelfuse Series 413 Fuses. 
1 to 3-ampere sizes for use on 250 volts or 
fess, and a 5-ampere size for use on 32 volts 
or less. Glass enclosed. 

C. 4 AB Littelfuse Series 414 Fuses. 1 to 
3-ampere sizes for use on 250 volts or less, 
5 to 15-ampere sizes for use on 115 volts or 
less, and 20 to 40-ampere sizes for use on 
32 volts or less. Bakelite enclosed, shatter-proof 
construction. 


D. Finger Operated Fuse Extractor Post. A 
quick, safe and simple way of mounting and 
changing 4AG fuses. For front-panel mounting. 
E. Pressurized, Finger Operated Fuse Extractor 
Post. Similar to above except for use at high 
altitudes in pressurized aircraft cabins, etc. 
F. Some as “"D,"’ above, except for back-of- 
ponel mounting. 
For other Fuses, Mountings and Ac- 
cessories send for Catalog No. 9 


LITTELFUSE 


47193 NORTH RAVENSWOOD AVE. 


ay 


Aas 


sponsive to vibration from any direction and are used in larger amper- 
ages, as shown in illustration “A” above. Special “gooseneck” formation 
at one end of fuse element prevents crystallization and cracking at 
the fusion point. 

Complete assortment of ratings for small motors, relays and all 
industrial applications in which medium or high time lag protection 
coupled with anti-vibration and shock resistance qualities are major 
factors. In all such applications they will give you longer lasting, more 
dependable, more economical protection. 

For complete information and prices on these and other Littelfuse 
quality products, send for Catalog No. 9. . . just off the press. 


Qreopouiled 


CHICAGO 40, U.S. A. 
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WITE-T-LITE + SWITCH-LITE - IGNITION-FRITZ - NEON INDICATORS + SWITCHES - CIRCUIT BREAKERS + FUSES, MOUNTINGS AND ACCESSORIES 
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YOU CAN WORK 


PROBLEMS IN 


Don’t let the mere size of your plant needs keep you 
from going ahead with plans for starting a new 
business, or for improving or expanding your pres- 
ent production. 


The Government offers you the opportunity to 
purchase or lease the facilities you may require . . . 
to move immediately into the business home you 
want—whether it be an entire plant or a mere 
fraction of the space. 


Perhaps you may want to expand your produc- 
tion, or modernize your facilities, or add a new pro- 
cess, or relocate your business, or start a new enter- 
prise. Whatever your plans, make your needs for 
plant and equipment known to the War Assets 
Administration office nearest you. 


You have wide flexibility of choice from the 
hundreds of Government-owned surplus plants now 


OUT YOUR PLANT 
FRACTIONS 






















being offered—for example: (1) Entire plants (both 
large and small—with or without equipment); (2) 
Separate buildings, where the facility is econom- 
ically or operationally divisible; and (3) Leases of 
a portion of a single building under a multiple- 
tenancy arrangement. 


Further, if you can qualify as a “small business”, 
there is a possibility for you to purchase the plant 
you want under high priority through the Recon- 
struction Finance Corporation—a preference which 
our field offices will advise you how to obtain. 


Get in touch with the nearest War Assets Admin- 


istration office—see list below. 


Write, phone or call for the 
PLANT-FINDER, a fully in- 
dexed, descriptive catalog of 


Gov ernment-owned plants. 





War Assets ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 


Offices located at: ATLANTA - BIRMINGHAM + BOSTON + CHARLOTTE - CHICAGO - CINCINNATI + CLEVELAND + DALLAS 

DENVER + DETROIT - FORT DOUGLAS, UTAH + HELENA - HOUSTON - JACKSONVILLE - KANSAS CITY, MO. + LITTLE ROCK 

LOS ANGELES + LOUISVILLE - MINNEAPOLIS + NASHVILLE - NEW ORLEANS - NEW YORK + OMAHA ~« PHILADELPHIA 
PORTLAND, ORE. - RICHMOND ~ ST. LOUIS « SAN ANTONIO + SAN FRANCISCO « SEATTLE - SPOKANE « TULSA 
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HONEY WEEE” a 
CON-TAC- TOR: 


HoneEYWELL wants your toughest switching problems. You can expect definite assistance 
because there are literally thousands of applications for Con-Tac-Tor Mercury Switches. 
And backing up this wide range of uses, is the broad, practical experience Honeywell has 
gained in solving involved switching problems for others. 





RCURY 





You'll find Con-Tac-Tor Mercury Switches safe and silent in operation. They’re 
dependable because of their positive action, high mechanical strength and low resistance— 
economical because fewer parts mean less cost and less maintenance. There are 
switches for loads rated as high as 45 amperes. Let Honeywell Con-Tac-Tor Mercury 
Switches handle the tough assignments. 


The coupon below will bring you the new mercury switch catalog, which shows 
the completeness of the Con-Tac-Tor line. 


MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
2685 Fourth Avenue So., Minneapolis 8, Minnesota 


Please send your catalog on Con-Tac-Tor Mercury Switches 


Honeywell & eee 


Address__ Sa a 
eS S ya fT EM S 


City 
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ESSENTIAL FEATORES 
WNW A BELLOWS ASSEMELY 


...and how Clifford engineering 
can help you get them 


For the remote control of tem- 
peratures, a smoothly functioning 
bellows assembly engineered for the 
individual applicatioi. is absolutely 
essential. The selection, application 
and handling of the thermosensitive 
filling medium are particularly criti- 
cal, requiring an intimate knowl- 
edge of the medium’s physical prop- 
erties and chemical stability under 
all operating conditions. 


HYDRON BELLOWS 
AND BELLOWS ASSEMBLIES 
In addition to: supplying HY- 
DRON (Hydraulically-formed) bel- 
lows for many industrial purposes, 
Clifford specializes in producing 








bellows assemblies to individual 
specifications. Like the refrigerator 
assemblies illustrated, these are 
complete thermal units. Each unit 
is filled, sealed and tested, ready for 
installation. 


COMPLETE HYDRON ASSEMBLIES 
PREFERRED 


An increasing number of manu- 
facturers are using these complete 
assemblies — preferring the undi- 
vided responsibility of an organiza- 
tion that has the engineering ex- 
perience and equipment vital to this 
extremely technical work ... If your 
own production involves remote or 
direct control of temperatures or 
pressures, Clifford engineering may 
save you time, trouble and expense. 
Send us prints and specifications and 
we will be glad to quote you. 


Trem tae) 
Bellows 
; PSST tll eg 


CLIFFORD MANUFACTURING 
COMPANY, 568E. First St., 
Boston 27, Mass. 
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Feather- Weight . 
Aircraft Oil Coslers i 
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Since 1878, Granite City Steel Company has maintained facil- 
ities large enough to permit the use of the latest processes 
developed by the steel industry ... yet small enough to permit 
the scrupulous attention to manufacturing detail that is neces- 
sary to produce steel of the finest quality. 


And, since 1878, the manufacturers of the Nation and the 
Middle West have specified “Steel from Granite City’ when 
they need fine quality steel tailor-made to their own particular 
specifications. They know that steel from Granite City is finer 
quality steel. 


| Granite City Steel Company 


GRANITE CITY, 


— ~~ 






ILLINOIS 


Milwavkee « Memphis 
Minneapolis e¢ Moline 
New York e St. Lovis 


Chicago e Cleveland 
Houston « Indianapolis 
Kansas City e Los Angeles 


GRANITE CITY STEEL 


HOT ROLLED SHEETS ¢ COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD « TIN PLATE 
TERNE PLATE e« ELECTRICAL SHEETS + TIN MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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ATLANTA * BALTIMORE + BOSTON + BUFFALO + CHICAGO « CINCINNATI © CLEVELAND © DALLAS 
INDIANAPOLIS « LOS ANGELES © MINNEAPOLIS «© MONTREAL 
PITTSBURGH + ST. LOUIS * SAN FRANCISCO ¢ SEATTLE © SYRACUSE e 


DENVER «+ DETROIT * HARTFORD @ 
NEW YORK « 


36 


3 
ii. ss 





RELAYS... 
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THAT COUNT, ADD OR SUBTRACT 


Ratchet-type relays, another ver- 
sion of the popular Struthers- 
Dunn “Memory” Relay Series, are 
designed to supervise a control 
pattern for two or more circuits 
by successive impulses to a single 
operating coil. They are widely 
used for street railway safety sig- 


nals, capacitor bank switching, sin- 
gle button control of reversing 
mechanisms, interlocking, and 
other operations requiring “mem- 
ory” or “counting” supervision. 
Also available with two operat- 
ing coils for electrical re-set or 
“forward-and-reverse”’ stepping. 


STRUTHERS-DUNN 


STRUTHERS-DUNN, INC.. Philadelphia 7, Pennsylvania 
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Plastics where plastics belong The tip insulators on this welding electrode holder 


are excellent examples of the use of technical 

plastics where plastics belong... using resistance to 

* heat and impact and electrical insulating properties 
Synthane (our type of plastics) qualifies well 

for this job. Glass base laminated resists heat 

j and impact fatigue, insulates and wears well 

b For these reasons and others, Synthane finds its 

way into an army of applications requiring electri- 


cal, chemical, mechanical or combined specifications 


If you have a use for Synthane, let us help you 
before you design. Perhaps we can save you time 
ind trouble with design, materials or completely 

fabricated parts. Write for the complete catalog 

\ of Synthane Plastics and their applications today 


Synthane Corporation, 2 River Road, Oaks, Penna 


a where Synthane belongs 


DESIGN MATERIALS FABRICATION 


FABRICATED PARTS 


SHEETS -RODS .TUBES 
MOLDED-LAMINATED 








MOLDED-MACERATED 


Gentlemen: 


Please send me without Obligation the complete Catalog of Synthane 
technical Plastics, 


Nome 
Company 


Address 


City Zone 
aS iernnntei 





A completely 
insulated 
pigtail splice 


IN LESS THAN CLOSED-END 
a SECOND | ea | Selden 


SY CONNECTOR 


hg 
{3 
1 § 





insulated pigtail splice without solder, taping, 
or wire twisting ! 


DMD: D ee a0 
Won't loosen, even under ex- 


treme vibration. Internal metal barrel forms 
homogeneous mass with conductors. Ideal for 


"7 bbe in A permanent, vibration-proof, 


motors, electric fans, appliances, and other ap- 
plications involving vibration. 


aU Connectors are hardly larger 





than the wire itself. Ideal for confined spaces — 
fluorescent lighting fixtures, electric clocks, and 
other restricted space appliances. 


{T’S ALR 


IT’S FOR THE PRODUCTION LINE : 
Consider the 


advantages to your production line of a com- 
pletely insulated pigtail splice in one operation! 


Insulating covering is part of the connector. 
Expandable for oversize wire insulation. 
High dielectric insulating material does not 
deteriorate with age. Withstands 350° F., 


* ne? / 
2500 v. D. C. Non-combustible (ASTM Solder Ayn apd ” { 
D-350—40T). Unaffected by 10% salt solu- Yo No No 
tion. Water absorption less than 1.5%. c 


a a a See Write, wire or phone today for sample terminals, prices and information. 


AIRCRAFT-MARINE PRODUCTS Inc. 


1521-35 NORTH FOURTH STREET, HARRISBURG, PA. 


In Canada: F. MANLEY & SONS, LTD., 82 Adelaide Street E., Toronto, Ont. 
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Spray gun and air supply only 
equipment needed ... No rust 
preventive treatments are neces- 
sary ... Permits packaging of 
equipment “ready to use”... Re- 


: sists attack by major mildew and 
OU CAN IGNORE the hazards of global shipment or storage 


in the open for long periods when you package with Cocoon! 
This amazing protective packaging, applied with a spray gun, 
affords perfect protection against snow, rain, sun . . . keeps safe 
anywhere anything from a ball bearing to a locomotive! 
Check the amazing features of Cocoon against your protec- 
tive packaging needs; then, submit your problem to us for 
analysis. R. M. Hollingshead Corporation, Coatings Division, 
Camden, New Jersey; Toronto, Canada. 


mold groups .. . Tensile strength 
2000 p.s.i.; elongation 200%... 
Won't soften at plus 180°F.; re- 


mains flexible at minus 40°F... . 


‘ 
, 
. 
a 
a 
; 
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Has extremely low moisture-vapor 
transmission rate ... Makes pack- 
aging easy regardless of size 
and shape complications . . . Elim- 
inates need for any pre-designed 
form or fabrications ... Easily 


stripped from equipment in long, 


| 2, ch Ge continuous sheets. 
if ith 
e 8 = " j 4 a 


LEADER IN MAINTENANCE CHEMICALS 





A PRODUCT OF 





Applied with a spray gun. Strips off like a banana peel ~ 
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Yes...and even 
higher with these 
“RN” Resistors! 


“RN” RESISTORS WITHSTAND: 


“ THERMAL SHOCK 
from 275° C. to 0° C. 


MOMENTARY OVERLOADS 
up to ten times the rated load 





~~ 





























NINE CYCLES OF IMMERSION 
in Salt Water 





















ERE’S a tab-type vitreous enamel resistor that hermetically-sealed glass-enclosed ferrule type 

can operate continuously and without damage of resistor . . . will also pass Grade 2 Class | 
at 275 degrees Centigrade! It’s the Mallory “RN” Characteristic D, Grade 1 Class 3 Characteristic 
—the first vitreous enamel resistor in history to H, Grade 1 Class 3 Characteristic E. 


meet all the qualifications of JAN (Joint Army 


iN ) ‘Feat Cl es saga Seven basic sizes are now available in a wide 
and Navy) specification, Characteristic F ! 


variety of ratings—other sizes will follow shortly. 


This revolutionary new “RN” passes all the Write for engineering data folder R-1145, or 
tests that have hitherto been met only by the see your Mallory representative. 





TYPICAL MALLORY ‘‘RN’’ RESISTORS 
RESISTANCE —OHMS 


MALLORY TUBE DIMENSIONS Using Wire Dia. Tap 
JAN-R-26 Type WATTAGE Outside Inside 010 .00175 0025 Available 

Style No. 275" C. Length Dia. Dia. Min. Max. Max. 
RW 29 RN 29 10 1% 546 44 3. 5000 2500 Yes 
RW 30 RN 30 7 1 Y % 2 2000 630 No 
RW 31 RN 31 10 1% Ya %6 10 5000 2000 No 
RW 32 RN 32 12 2 Vy) 4% 18 9000 3100 Yes 
RW 33 RN 33 18 3 Ya %6 35 16000 6300 Yes 
RW 34 RN 34 30 3 Y%, % 50 25000 9000 Yes 
RW 35 RN 35 38 4 V% % 71 40000 12000 Yes 


MALLORY RESISTORS 


(FIXED AND VARIABLE) 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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LITTLE BOLTS 
DO BIG JOBS 


for the 
Automotive Industry 





One of the world’s greatest, 
most progressive industries, the American automotive industry is 
a tremendous purchaser of nuts and bolts of.all sizes 
and shapes . . . standards and specials. Typical are the 
bumper bolts (illustrated). . . small but obviously vital fasteners 
.-. produced by Buffalo Bolt Company for one of our nation’s 
largest manufacturers. 


Standard or special, all circle @ products have the same uniform 
controlled quality that serves to make your production 
more efficient . . . less costly. 


DID YOU KNOW that each machine in 
this battery of Buffalo Bolt roll threaders has 
@ capacity of 43,000 bolts per working day? 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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Your material requirements may reveal the need for Superior 

ei or, SuVeneer Copper Clad Strip, which provides a combination of the 

the possibilities of characteristics of copper and the strength and physical proper- 
ties of steel. 

Why not have a Superior development engineer work with 

you on some of your copper and copper-alloy clad metal appli- 

* Trademark Reg. U.S. Pat, Ot cations, and demonstrate the economy, ease of fabrication and 

; dependability of SuVeneer Clad Metals? 


Have you investigated _ 





CLAD METALS... ‘ 
Superior Steel 


CORPORATION 
a | 


CM a aa MINIATURE METERS we « 
Cr la i. RUS WHY you should specify 88: 





Because They Are: 
SMALLEST IN SIZE! 


|| The MB moving coil element is only one inch in diameter. Housed 





in anodized aluminum 1I-inch cases, you get the smallest instru- 
ments made today. And in only a /%-inch case, there’s room to 
self-contain rectifier, shunt or multiplier. 





H | ACCURATE! 


|| Built to conform to AWS specifications, accuracy of + 2% of full 
scale deflection at any point is standard with all MB instruments. 





| SENSITIVE! 


Powerful Alnico No. 5 magnet with soft iron pole pieces provides 
dense, uniform air-gap flux...and the resultant torque from even 
microampere currents provides MB instruments with sensitive, fast 
i response. What’s more, damping characteristics are excellent, for 
| easy reading. 











DEPENDABLE! 


MB instruments are built to last. Not only will the lighter move- 
ment withstand shock and vibration better... but, steel-pivoted 

| in sapphire bearings, it also resists wear indefinitely. Sturdy anodized 

1 cases are sealed against dust and moisture. 

i 

| 

i 





| AVAILABLE IN MANY RANGES! 


i] 1-inch instruments produced in DC ranges from 0-100 microamperes 
i to 0-10 milliamperes. 1%-inch instruments available completely 
self-contained in all standard ranges, including rectifier AC types. 





MODEL 15) i 


Let us send you additional information. Write 
for the new MB catalog with full details and 
prices on the complete line of MB miniature 
instruments. 


MINIATURE ELECTRICAL INSTRUMENTS FOR 
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; Moisture Protected PUMP MOTORS 


Assure Dependable Power for Water Supply 

















e On Farms ¢ For City Water Supply 
e In Industrial Plants For Fire Protection 


~ 


entury’s triple insulation is especially effective 
C in resisting high humidity and dampness — 
thus the windings are protected against premature 
deterioration. 


Hundreds of thousands of Century motors are 
providing a long life of satisfactory service on 
pump installations of many kinds and sizes, from 
small fractional horsepower farm water systems 
to large city and industrial pumping plants. 

They start quietly, run quietly andwith an unusual 
freedom from vibration. 

Century motors are built in a 
wide range of types, in sizes 
from 1/6 to 400 horsepower — 
for any type of pumping service 





horsepower — 
operates ° farm 





Vy 


motor 


—in any climate —and all 
other electric power applica- 
tions. Specify Century motors 
for all your electric power 
requirements. 





CENTURY ELECTRIC COMPANY 1806 Pine St., St. Louis 3, Mo. 


{ Offices and Stock Points in Principal Cities 
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ta baste tn Electrical Contact Performance { 


There is no “universal” contact material. Before ordering you are invited to submit 
your individual problem to the Fansteel Laboratories. These laboratories of the world’s 
foremost makers of electrical contacts, are completely 
equipped, and manned by engineers whose special- 
ized experience covers contacts in every kind of 
service. Let Fansteel’s staff help you to determine 
not only the correct materials, but the design and 
structure of contacts best suited to your purpose. 


One of the services hardest on electrical contacts, is 
under low voltage, high current. inductive d-c loads, 
where most contact materials fail because of pitting, 

ate sticking, or too high contact resistance. There is a 
Gandnad teen - = “™ decided tendency for metal to migrate or transfer 
being swaged into rods which will eventually from one contact to the other, causing a pit in the 
become electrical contact dises. negative contact and a cone in the positive contact, 
resulting in sticking contacts. The phenomenon is 
similar to the action which takes place in d-c arc 
welding. (See diagrams to right.) 





The selection of contact materials for applications 
where transfer is troublesome is not simple. Fansteel 
has developed exclusive alloys and metal combina- 
tions which have solved this problem for contact users. 


PFANSTE EL st 


WORLD’S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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UNRETOUCHED PHOTO ETCHED CUTAWAY 
HOLO-KROME SOCKET HEAD CAP SCREW 



















running from end to end — uninterrupted, 
unbroken and unsevered! Accomplished ex- 
clusively by the Holo-Krome patented method 
of Completely Cold Forging and sold thru 
INTERNAL WRENCHING Holo-Krome Industrial Supply Distributors 
under the registered trade mark name “FIBRO 
FORGED” Socket Screws . . . Specify “Holo- 
Krome” and get these guaranteed unfailing 
performance Socket Screws. 


, 
— Exclusively Holo-Krome! Continuous Fibres 


. THE BETTER 
FASTENING METHOD THE HOLO-KROME SCREW CORP. 


| HARTFORD 10, CONN. JU. S. A. 


HOW: ARUME 





INTERNAL 


ys SCREWS 


WRENCHING 
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Build dependable 


industrial controls 
with this Telechron Electric Mowement 


Here’s a sturdy, compact synchronous electric 
movement that assures complete dependability for 
industrial controls. The Telechron IM-8 is de- 
signed for boiler heat controls, stoker controls, 
time switches and similar installations. 


Like other Telechron movements, the IM-8 pro- 
vides a wide selection of terminal-shaft speeds— 
from 12 rph. to 1 revolution in 24 hours. It can be 
powered with either light-duty or medium-duty 
Telechron motor, according to type of service. 


These Underwriters Laboratories approved 
motors give any industrial control device the ad- 
vantages of famous Telechron accuracy and low 
maintenance cost. They are self-starting, quiet in 
operation and are not affected by normal changes 
in voltage or temperature. The exclusive sealed-in 
lubrication system assures long, trouble-free life. 


48 


Telechron motors have been used successfully in 
clocks and timing devices for 25 years—and more. 
Experienced Telechron application engineers will 
be glad to study your needs and make recommen- 
dations. There’s no obligation. Just address Motor 
Advisory Service, Dept. H. 


TELECHRON INC. e¢ 


REG. U.S. PAT. OFF 


SYNCHRONOUS MOTORS 


ASHLAND, MASSACHUSETTS 


see our 
CATALOG 


b 1 SOR meal 8 3 
ak ty 


The First and Favorite Synchronous Electric Motor 
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G.E.’s precise quality control methods used throughout 
magnet production, plus accurate testing and rigid inspection 
insure you of receiving magnets of the highest uniform quality 
for your application. 

Greater flexibility of magnet design is possible with 
the many G-E permanent magnet materials now available. 
The large group of sintered and cast ALNICO alloys has 
been augmented by the lightweight, non-metallic mixture, 
VECTOLITE, son by the ductile permanent magnets, 
CUNICO, CUNIFE and SILMANAL. From such a wide 
choice of materials, you may now find a magnet better suited 
for your application or a material which will make possible 
new designs heretofore impractical or impossible. 

General Electric engineers, backed by research and 
application experience, have acquired years of “know-how’”’ 
in selecting the best permanent magnet material and properly 
designing magnets for thousands of products. These engi- 
neers are at your service. 

For detailed information about G-E permanent mag- 
net materials, fill out and return the coupon to Metallurgy 


Division, Chemical Dept., General Electric Co., Pittsfield, Mass. 


PERMANENT 
MAGNETS 


GENERAL @@ ELECTRIC 
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MAGNET THAT 





The heart of the G-E Automatic 
Coffee Maker is a tiny but 
powerful sintered ALNICO 2 
magnet. At precisely the right 
moment, it shuts off the current 
and the coffee is ready! Press- 
ing the button raises the 
magnet to the position shown, 
where it is held by attraction 
through glass to the nickel disc 
at the bottom of the siphon 
tube. When enough pressure is 
developed, boiling water 
surges up the tube, pulling the 
disc assembly with it. Its top 
magnetic support gone, the 
ALNICO magnet drops and 
opens the contact switch. 


YOU GET QUALITY PLUS ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS 


YOUR COFFEE 





ELIMINATE YOUR MAGNET 
SUB-ASSEMBLY PROBLEMS 


Consult General Electric for the design 
and manufacture of carefully calibrated 
permanent magnet sub-assemblies, ready 
for your final product. G-E magnet sub- 
assemblies will benefit you in the follow- 
ing ways: 

e Eliminate your assembly line rejects. 

e Eliminate calibration problems in your 
factory. 

e Eliminate cost of production and testing 
equipment. 

e Eliminate breaking and chipping losses 
on brittle magnetic materials. 

e Eliminate expense of shipping special 
trays for semi-finished magnets. 

We shall be glad to send you addition- 
al information about G-E permanent 
magnet sub-assemblies upon request. 


METALLURGY DIVISION 
CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 


Please send me your bulletin, GES-3337A, “Per- 
manent Magnet Materials.” 


OW cece osc osennddemeets 
COMPANY ....._.. on 
ADDRESS............... 
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More and More Users of Extruded Vin yl Tubing 


are STANDARDIZING on 





Aer Why:- 


Most users, to make sure that they get the right tubing for a particular job, run 
tests on the various extruded tubings available to find out whether they are 
suitable. For some applications, heat resistance is of primary importance. For 
others, it may be tensile strength, high dielectric, oil resistance, low moisture 
absorption, or a combination. 

Before Natvar #400 was available, it was often the practice to stock several 
different types of special purpose tubings. This is no longer necessary. Test 
reports show that Natvar #400 is able to hold its own on practically every 
count for which a special purpose tubing might be considered. 


One of the largest electrical manufacturers reports : 


This tubing has been used in radio transformer con- 
struction here at for some time, and it has been 
found satisfactory ... A comparison of our results with 
those of the supplier is very favorable ... One 
peculiar characteristic of this material is the manner 
in which it behaves after immersion in hot transformer 
oil. <A sample before immersion gave a tensile strength 
of 4140 psi, and after immersion a tensile strength of 
6890 psi. ... The sag test which was conducted in this 
investigation was more severe than is usually conducted 
on materials of this type. Nevertheless, this tubing 
performed remarkably well under these conditions ... A 
copy of this report is being sent to the various 
division engineers for review. 





Another large electrical manufacturer reports : 


MATERIAL TESTED: #400 Natvar Tubing, Flexible 
Extruded Vinyl. 

Effect of Heat: Like any other plastic, this material 
softens upon heating, but at 125° C. it does not flow 
or sag. It remains unaltered, except for darkening, 
after a week in the drying oven. 

Effect of Oil: In oil at 100° C., the tubing does not 
swell, soften, dissolve or harden. It remains 
unchanged except for a change in color. 

Effect of Compound Treatment: The tubing flatted 

out due to heat, but was still pliable when removed. 
It is satisfactory for this application. 

Dielectric Strength: Dielectric Puncture Tests, using 
a metal rod as inner electrode, and copper ribbon as 
outer electrode, gave the following results (tested in 


oil at room temperature): 
Short Time Step-by-Step 
As received 19,000 v=725 v/mil 17,600 v=691 v/mil 


Dried 2 days @125°C 19,000 v=744 v/mil 16,800 v=667 v/mil 
Dried 3 days @125°C 26,000 v=1023 v/mil 19,400 v=723 v/mil 
plus 24d. in 
oil : 100°C 
Underwriters’ Laboratories limitations permit wide use. Natvar #400 is now 
available for immediate shipment in most sizes, either from your wholesaler’s 
stock or from our own. Write, wire or phone us your requirements. 







THE NV 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N, J. 
207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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NATVAR “400 


Excerpts from the E.T.L. report covering tests 
made on Natvar No. 400 in accordance with 
A.S.T.M. Standards. 


DIELECTRIC STRENGTH—A.S.T.M. D350-43 
Average volts per mil: Ac 28°C—1090 
At 85°C— 700 
Wall thickness: .0235” 


DIELECTRIC CONSTANT AND POWER FACTOR 
Dielectric constant at 29°C and relative humidity 60% 
At 60 cycles: i 
Ac 1 megacycle: 4.35 
Power Factor: Ac 60 cycles: .056 
At 1 megacycle: .064 


ARC RESISTANCE—A.S.T.M. D495-42 
Average—135 seconds 


OIL RESISTANCE—A.S.T.M. D295-43T 
“Turbol 10° ac 105°C was used. After 15 minutes im- 
mersion there was no aeons change in the tubing. 
After 24 and 48 hours there was no sign of change in 
the tubing. Three separate tests were made. 


HEAT ENDURANCE—A.S.T.M. D350-43 


After 7 days at 125°C the tubing did not crack or 
otherwise fail when bent 180° around a 5/16” mandrel. 


TENSILE STRENGTH AND ELONGATION 
Ac 200% elongation: Average 1980 lbs. per sq. in. 
At Maximum: Average 2870 Ibs. per sq. in. 
Total elongation 350% 


LOW TEMPERATURE FLEXIBILITY 


After 3 hrs. at minus 30°F specimens were bent 
around a mandrel 5/16” in diameter. There was 
no sign of cracking or other failure. 


FLAME RESISTANCE—D350-43 
Burned about % in. in 10 to 15 seconds and then went 
out. Three tests were made. 


EFFECT OF CHEMICALS 
Effect of 7 days immersion in solvents at room tem- 
perature; average of 3 tests in each solvent: 
! Change in dimensions 
Change in weight Per cent of dimensions 
Per cent of | of specimen as received 
Solvent — weight of speci- Outside 
men as received Length diameter Thickness 
5S per cent 
sulfuric acid + 0.41 none none none 
1 per cent 
potassium 
hydroxide + 0.83 none none 


Petroleum + 6.62 +2.6 none 
Echyl Alcohol + 1.66 none none 
Benzol +21.9 +6.6 +10.9 


WATER ABSORPTION 


s Average of 5 tests 

Water absorption, per cent by weight of dry 
specimen 0.63 
Soluble matter, per cent by weight of dry specimen 0.01 

Total water absorption, per cent by weight of dry 
specimen 0.64 
Change in dimensions: in length none 
in outside diameter none 
in thickness none 
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® Designed and built by Clare to “stand in” for 
YOU, this machine automatically compares the 
Clare ““Custom-Built’” Relay you ordered with the 


one you will receive. 


Clare ingenuity in economically producing a relay 
“custom-built” to your exact specifications is also 
demonstrated in this unique Test Set which checks 
coil windings, resistance, breakdown and desired 
current and voltage to meet the exact demands of 


your specifications. 


Relays are our business. Clare engineering and 
manufacturing skills are entirely devoted to giv- 
ing you the best built, most perfectly operating 
relay for the job you have. No precision methods 
of construction or testing which will assure this 
objective are overlooked. Clare reputation rides 
with the performance of every relay that bears 


our stamp. 





"Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 


Pass The Most 
Precisely Tested 
Relays You Can Buy! 


u zi] a Ta Ny tr he 
Was Ron 


ao 


That is why thousands of engineers in every 
branch of industry have learned to look to Clare 
“Custom-Built” Relays when new or unusual prob- 
lems in the use of relays present themselves. They 
know Clare can give them a relay for their design 


. they never have to design to fit a stock relay. 


Close at hand are Clare Sales Engineers ready to 
discuss such problems with you—to offer sugges- 
tions and set things moving for the design of a 
Clare ‘““Custom-Built” Relay for YOUR applica- 


tion. 
\ 


It will pay you to know all about Clare Relays. 
Our fine new Engineering Data Book will be 
mailed the day we receive your request. Drop a 
line today to: C. P. Clare & Company, 4719 West 
Sunnyside Avenue, Chicago 30, Illinois. Cable 
address: CLARELAY. In Canada: Canadian Line 
Materials Limited. 


AYS 


Through This Machine 
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Lanternlight for chores always 
appealed to poets — but not to 
practical farmers. And now, in 
certain sections of the country, 
the instant command of ad- 
equate electricity has lightened 
the farmer’s work in more ways 
than one... and put an end to a dread fire-hazard, too. 


Veeder-Roo 


current CO 


Extended to farmers in outlying districts, the comfort, 
safety and greater work-capacity of electric light and 
power have had a whole lot to do with today’s amazing 
farm productivity. 


And the whole deal, for the farmer, is as simple as this: 
Once a month he takes a direct reading from his electric 
meter, notes the reading on a postcard, mails the card, 
soon gets a bill. And what he reads is the Veeder-Root 
Watt-Hour Counter, built into the large meter as an inte- 
gral part. This is another instance of the infinite ways 
in which Veeder-Root Coxntrol can be designed into 
any type of product as an added advantage in use. More 
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than likely, Veeder-Root Countrol can be designed into 
your product...in the form of a standard counter, 
or one developed specially for your particular need. 
It’s well worth finding out — and you can count on that! 


he Counting Wonae ef, Duductey 


> i 
VEEDER-ROOT INC. 


Hartford 2, Connecticut 


In Canada: V eeder-Rootof Canada, Ltd.,955 St. James St., Montreal 3. 
In England: Veeder-Root Ltd., Dickinson Works, 20 Purley Way, 
Croydon, Surrey. 
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KOPP 


Indicator 





The Indicator Glasses shown above are representative of Kopp products 
made for appliance manufacturers. 


Colors, properties, and dimensions 
ial 


ONLY GLASS 
Can give you ALL these 
useful properties 


Hard, smooth, wear- 
resisting surface 


Won't rust 


Clear or colored, trans- 
parent or diffusing 


High electrical insulating 
values 


Resistance to thermal shock 


High strength and 
toughness 


Dimensional stability at 
high temperatures 


Non-fading colors — 


to meet your needs 


Kopp’s specialized experience and manufacturing facilities 
enable us to produce, in quantity, glass items having 
specified properties. For example, when you require a 
large number of identical parts of uniform color, or parts 
having exceptional resistance to heat, or high strength, or 
ability to withstand thermal shock—a special type of Kopp 


glass is provided to meet your specifications. 


The increasing use of industrial glass as a component 
part of a wide variety of products shows an appreciation 


of the useful qualities now available in this material. 


If you wish to investigate applications for glass in any of 
your products, we will be glad to confer with you and 


give you the benefit of our experience. 


KOPP GLASS, Inc. 


Swissvale, Pennsylvania 








Fixed Nuts Stay Put-BUT 


Even if your bolted assembly needs 
a fixed nut—remember that vibra- 
tion and wear will loosen all other 


rts unless you use a strong spring 
washer to expand and hold all parts 


tight as wear occurs. 


True, a good fixed nut will not 
move up or down on a bolt;—but the 
other parts of bolted assemblies in- 
evitably loosen because of bolt 
stretch, the frictional wear of metal 
on metal, burrs, flares, and the pul- 
verizing of paint, scale and rust. 


A live spring washer—a long- 
‘range spring washer—is absolutely 
essential if you expect your whole 
assembly to be held tight as wear 
occurs. The expanding spring ac- 
tion keeps up the pressure on all 
parts as friction loosens them. 

No matter what kind of nut you 
‘use—fixed or standard—be sure to 
specify a Kantlink spring washer. 
There is no substitute. 

Originators of Kantlink the long- 
range spring washer. 


Originators of 


KANT TINK 


the long-range spring washer 
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PRECISION 
INJECTION 
MOLDED 
ae ee 


Do your product requirements include close tolerances, large 
volume, low unit prices and unusual designs? Atlantic’s 
engineers, stimulated by the challenge of scores of difficult 
molding assignments, have developed the skill and ingenu- 
ity to meet the most exacting manufacturing needs. We offer 
close collaboration with product designers. 


ATLANTIC PLASTICS Inc. 


132-23 FORTIETH ROAD, FLUSHING, NEW YORK 
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IMPREGNATION 


COMPLETE 





FLEXIBILITY 


use of Dieflex varnished tubings and 

sleevings offers a big advantage in produc- 

tion because the correct grade, color, and size 

can easily be chosen from the complete line 

available. Every piece of Dieflex tubing or sleev- 

ing is saturated with oleoresinous impregnating 

type baking varnish, and each one has the in- 

herent advantages of extreme flexibility, smooth 

inside bore, and other excellent electrical and 
physical qualities illustrated on this page. 


Dieflex tubing products are available with 
either a cotton or glass braided sleeving base to 
meet every insulating requirement. Available 
promptly from stock. Specify ‘‘Dieflex” to get 
the advantages of this superior tubing product. 


among the 
features of 
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TUBING PRODUCTS 


NON-FRAYING 


DIELECTRIC STRENGTH 


DIEFLEX PRODUCTS LIST 


MADE WITH BRAIDED COTTON 
SLEEVING BASE 

VTA Grade A-1 Magneto Grade Varnished 
Tubings 

VTA Grade B-1 Standard Grade Varnished 
Tubings 

VTA Grades C-1 and C-2 Heavily Coated 
Saturated Sleevings 

VTA Grade C-3 Lightly Coated Saturated 
Sleevings 

Heavy Wall Varnished Tubings and Satu- 
rated Sleevings 


MADE WITH BRAIDED GLASS 
SLEEVING BASE 

VTA Grade A-1 Magneto Grade Varnished 
Fiberglas Tubings 

VTA Grade C-1 Extra Heavily Saturated 
Fiberglas Sleevings 

VTA Grade C-2 Heavily Saturated Fiberglas 
Sleevings 

VTA Grade C-3 Lightly Saturated Fiberglas 
Sleevings 

Silicone-Treated Fiberglas Varnished Tub- 
ings and Saturated Sleevings 











GOOD 
PUSH-BACK 
QUALITY 


SMOOTH 
INSIDE BORE 


UNIFORMITY 
OF PRODUCT 


RO RUC UB Dae 


(PRODUCTION AND SALES, TOO) 





...when you use AMERICAN PHILLIPS SCREWS 


(Mea Many top-rank stove builders and other makers of 
household appliances rate the modern method of American Phillips 
Screw-driving as a major means of cost-control. For American Phillips 
Screws save by making power-driving practical on a// jobs. And they 
save in many other ways: Fumble-proof starts, automatically straight 
driving, no burred screwheads or spoiled work, faster assembly . . . and 
more finished goods on the shipping platform every day. Sum of all time- 
savings runs as high as 50%. 


DE easeuNemeine American Phillips Screws give any product a 


























out : 

R CANT SLIP smartly finished, modern look that packs plenty of appeal to purchasers. 

WINGED OT APERED RECESS And there are no snags to catch hose or clothes. So American Phillips 
oF P al ‘z Screws pay off double...in the plant and on the sales-floor. Ask American 


Bs, 







to show you how and why American Phillips Screws always cost least to use. 





AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago 11: 589 E. Illinois Street Detroit 2: 502 Stephenson Building 


AMERICAN (j | 73 
PHILLIPS <ooms === 






Monel, Everdur (sili- 
con bronze) 
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REAL ECONOMY 
FOR SMALL SIZES 
AND ODD SHAPES 


»» « BETTER UNIFORMITY CHARACTERISTICS, GREATER MECHANICAL STRENGTH 


ow 


O Here is new help on permanent magnet problems—from one 
of the largest, oldest and most widely experienced producers 
of molded and sintered components in the industry. 

Stackpole *Alnico Il offers notable economy in the pro- 
duction of units up to two ounces. Odd shapes are a specialty. 
Engineering recommendations based on your requirements 
gladly submitted. 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


* Licensed under G-E patents 


- BRUSHES and CONTACTS (all carbon, graphite, metal and composition types) —IRON CORES —RARE 
METAL CONTACTS——RHEOSTAT PLATES AND DISCS——CHEMICAL CARBONS——WELDING AND. BRAZING 
CARBONS —— MOLDED PUMP and FLUID DRIVE SEALS -— CARBON RHEOSTAT PILES — COIL FORMS, etc., etc. 
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Photo: Courtesy of Williams Products Company 
Carthage, Missouri 























“More Dependable Operation... Longer Service Life 


Reliable operation of many electrical products depends upon small but vital parts like 
the phosphor bronze springs illustrated. And whether it’s contacts, switch springs, 
relay arms, fingers, wipers or any one of many other parts, dependable spring action is 
of prime importance. 

Some springs must flex back and forth millions of times without failure, while others, 
though used only occasionally, must be ready to leap into life instantly. Other parts are 
called upon to maintain steady pressure and good electrical contact at all times. Bridge- 
port’s Improved Phosphor Bronze is finding wider application in hundreds of elec- 
trical and mechanical devices because it fulfills these requirements so successfully. 





Cy Bridgeport’s phosphor bronze, improved by modern processing methods—closer 
casting control, better annealing, and powerful rolling mill equipment, retains the fine 
BRASS - COPPER properties inherent in this type of alloy. It also has fine resistance to corrosion and 
[ acking. 
BRONZE - DURONZE =“ nine 


Bridgeport’s Technical Service Department is available to manufacturers of electrical 
CUPRO NICKEL ‘ , 
and mechanical appliances and controls, metal bellows, diaphragms and spring parts 
NICKEL SILVER , ee sli 
ROD - STRIP - WIRE to help them increase the dependability and service life of their products. Write for 
the Bridgeport Brass Technical Handbook and contact the nearest branch office for 





TUBING any service we can render. 

“ee BRIDGEPORT BRASS COMPANY « BRIDGEPORT 2, CONNECTICUT - Estoblished 1865 
gr i 
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BRIDGEPORT BRASS 
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THE FORMICA 


“The things that are unseen are eternal’ 


ti BLL 


What Paul said to the Greeks 
about spiritual things applies also 

to electrons, protons, and long and 
short waves. They too are unseen, eternal, 


and obedient to immutable laws. 


They are forever going somewhere. They can heal 


or kill. They can give light and sound and heat and 


power if we control them. 


Insulating materials are one of our most important 
tools for this job. For more than thirty years Formica 
has been one of the best tools for many such pur- 


poses, and definitely the very best for some. 


You are the judge, but good as its reputation is, you 


will not try to judge Formica for your purpose without 


INSULATION COMPANY 4638 SPRING GROVE AVENUE, CINCINNATI 

















examining the properties and specifications of the 
various grades, and considering their strength, dura- 
bility, workability and cost. Why not ask us to send 
this information on a grade we can recommend for 
the purpose you mention in your letter. It might call 
for one of the grades that are too new for you to 


know what it could mean for you. 
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2 WEEK DELIVERY 


ON MICRO-PROCESSED BRUSH SPRINGS 
AT THE LOWEST PRICES IN OUR HISTORY 


"T v3 ee LIL 
oe BD MASS 


* 














~i 


- the past six months Instrument is at all times available to keep 


Specialties Company has com- ahead of your maximum assembly 


pletely redesigned and rebuilt their requirements; samples, including 


special coiling machines so that today, production redesign if required are sent to you in 4 to 5 days, al- 

speed on Micro-processed brush springs and other coil though emergency samples usually can be produced 

springs has been increased by as much as 40%. in less time. Take advantage of Micro-processing and 
This means that all brush spring orders are regularly get better brush springs quicker. Send drawings or 

scheduled for shipment in two weeks; emergency pro- - pertinent details (see diagram at left). 

duction can begin in one week; adequate production QUOTATIONS BY RETURN MAIL 


EVERY MICRO-PROCESSED BERYLLIUM COPPER BRUSH 
SPRING GIVES YOU THESE PERFORMANCE ADVANTAGES 


1. 100°F. higher service temperature than phosphor bronze. 

2. Two times the current carrying capacity of bronze and five times 
that of stainless steel. 

3. Corrosion resistance equal to bronze with strength of steel. 

4. Lower drift, set, or creep than any other spring material. 

5. Higher safe working stresses which permit redesign for less loss 
of tension with brush wear — assuring longer brush life. 

6. SILVERCOTE “Spring Grade” beryllium copper wire used with 


certified tensile strength after hardening of 200,000 psi or over. 


FORCE DESIRED 
MEU VA 4 
LA ALE 


Your copy of Bulletin No. 
5, “Better Brush Springs,” 
will be sent upon request. 


Instrument Specialties engineers have 
devised a simplified design procedure 
for determining the best brush spring to 
do a specific job; based upon only four 
brush holder design details: 


I-S Brush Spring Data 
Sheet 
Streamlined procedure for 
1 — Inside diameter of brush holder. obtaining better brush 
2— Working length of spring when 
assembled with a new brush. 

3 — Force desired on the commutator. 

4 — Allowance for brush wear. 


From these four details of your motor INSTRUMENT SPECIALTIES CO., INC. 


design, I-S engineers will design the 


one best “Micro-processed” brush spring 254 BERGEN BOULEVARD, LITTLE FALLS, N. J. 


giving longest brush life consistent with 
easy assembly. 


springs. Write today for 
I-S data sheets or send 
specifications. 





est 
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IT DOES THE JOB OF SOLID SILVER 


Yet 18 Yours at Low Cost... | 


Ait RE EEL NN ae BEEN 








S/LVER 
GVERLAY 
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You needn't worry about today’s high silver costs because 
you can use General Plate Laminated Silver Metals and get solid 
silver performance at a fraction of the price of solid silver. 

Here’s how you save money and get the desired performance 
characteristics, too. General Plate Laminated Metals are made by 
permanently bonding thin layers of silver or other precious metals 
to thicker inexpensive base metals. Thus you get the precious metal performance 

at a cost slightly higher than the cost of the base metal. 

Among the advantages of General Plate Laminated Metals, you get better electrical 
conductivity, high corrosion resistance, workability, ease of fabrication, better 

spring properties, long wearing life and structural and mechanical properties not obtainable 
with single solid precious metals. 

General Plate Laminated Metals are available in sheet, wire and tube form with precious 
metal on one side, or both sides in practically any combination. 

Investigate the advantages of General Plate Laminated Metals, today. 


Wire for information. 
GENERAL PLATE DIVISION 
of Metals and Controls Corporation 
ATTLEBORO, MASSACHUSETTS 
50 Church St, New York, N.Y.; 205 W. Wacker Drive, Chicago, ill.; 2635 Page Drive, Altadena, California; Grant Bidg., Pittsburgh, Pax 


SINGLE INLAY c . 
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per hour with 


cutter spindles on 
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Davis and Thompson Co., Milwaukee, 
Wis., well-known exponents of “Tailored Produc- 
tion” in machine tools, use Timken Tapered Roller 
Bearings in their standard and special Roto-Matic 
equipment for the same reasons so many other 
heavy duty machine tool builders use them — to 
stabilize precision; increase speed; reduce operating 
and maintenance costs; and extend machine life. 
The machine shown above is their basic No. 1-A 
Roto-Matic Milling Machine equipped with special 
heads arranged with 50 fixtures on each drum for 
the rough and finish milling of the radius on auto- 
mobile engine rocker arms. A continuous chain 
toggle arrangement clamps the parts, leaving the 
operator free to load; unloading is automatic. Pro- 
duction, 1400 pieces per hour, gross. Roughing 
and finishing cutter spindles are mounted on 
Timken Bearings. 


For rigid spindles, free from chatter at any speed, 
feed or cutting load specify Timken Bearing 
Equipped and look for the trade-mark “TIMKEN” 
on every bearing you use. The Timken Roller 
Bearing Company, Canton 6, Ohio. 








Many potentially good products just do not pay off because they still contain troublesome 
"bugs"! If this is your case, perhaps we can help by suggesting a change in the material itself. 
Often a perfectly workable design suffers from the use of a wrong metal or alloy. 


lt may not spin or form well, and go to the platers with hidden fractures. Corrosion 
may set in and eventually "freeze" the moving parts. Springs may die of "fatigue" 
long before their time. Failure of the grain structure to take a good polish may show 
through the plating. The plating itself may be rough, porous or brittle. Welded joints 
may not be lasting. Any one of these "bugs" can slow up the sale of the most ingenious 
product that brains can design. 


The Seymour specialties described below have helped many basically sound products 
back onto very active feet! Our engineers and chemists will gladly do what they can 


to help you with yours. 





SEYMOUR NICKEL SILVER 


Because of a wide ductility range and a 
uniformly even grain, it is a preferred alloy 
for spinning, drawing, forming. Its silvery 
white color makes it the ideal base for silver, 
chromium and nickel plated articles. When 
it is leaded for free cutting, it has ex- 
cellent workability. 


SEYMOUR BRIGHT NICKEL 


A hot organic type process free from pro- 
moter metal, stable, easily controlled. Pro- 
duces brilliant deposits from a standard hot 
Watts bath without the usual coloring or 
buffing. Excellent throwing power. Wide 
operating conditions. No wetting agents. 


SEYMOUR 
PHOSPHOR BRONZE 


Its high corrosion resistance solves most salt 
water and other dampness problems. It has 
remarkable fatigue resistance. Springs made 
of it have seemingly endless life! Extremely 
tough, it is good material for small bearings. 


iY 








SEYMOUR NICKEL ANODES 


Made of virgin nickel in modern electrical 
furnaces—under accurate pyrometric control 
and laboratory check all the way. Special 
grain structure materially reduces sludge and 
loose nickel. In all standard shapes and for- 
mulas, or to special order. Also, copper, 
brass, bronze and zinc anodes. 


SEYMOUR Phosphor Bronze 
WELDING RODS 


For homogeneous welds of high tensile 
strength. Clean melting, good penetration. 
Result of nearly seventy years in the manu- 
facture of bronzes and other copper alloys. 


Grades A, C and D. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
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NONFERROUS ALLOYS SINCE 1868 
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NOMA 


ALSIMAG 


The Noma Electric Heater, conveniently portable, pours 
out heat which circulates warmth to every corner of the 
room. 

It is constructed for lifetime durability and designed to 
last indefinitely without servicing. Every part of this design 
was carefully studied to assure long, trouble-free opera- 
tion. Like nearly all the other producers of quality electric 
appliances, Noma selected AlSiMag insulation. 


ALSIMAG 


44TH 


FINTUBE ELEMENT —the heart of the heater. 


Element wound on AlSiMag core, hermetically sealed in a 
metal tube, insures almost indefinite life and absolute elim- 
ination of any fire hazord. It is baby-safe and pet-proof. 


Photos courtesy Air Conditioners Sales Division 
Noma Electric Corporation, 53 W. 13th St., New York 11, N. Y. 


AlSiMag insulators are custom made of the AlSiMag 
composition having the physical and electrical character- 
istics required for the application. AlSiMag insulation is 
permanently rigid, does not char, operates perfectly at 
elevated temperatures, has excellent resistance to mechan- 
ical and heat shock. You have no worries about the insu- 
lation in your appliance if you use AlSiMag custom made 
insulators. 
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ENGINEERING SERVICE OFFICES: 


ST. LOUIS, Mo., 1123 Washington Ave., Tel: Garfield 4959 © NEWARK, N. J., 671 Broad Street, Tel: Mitchell 2-8159 
CAMBRIDGE, Mass., 38-B Brattle St., Tel: Kirkland 4498 © CHICAGO, 9 S. Clinton St., Tel: Central 1721 
SAN FRANCISCO, 163 Second St., Tel: Douglas 2464 © LOS ANGELES, 324 N. San Pedro St., Tel: Mutual 9076 
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DESIGN PROBLEMS IN MOLDING PLASTICS PARTS 
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@ This plastics housing replaced one of metal for 
the Simplex Time Recorder . . . saved manufactur- 
ing and finishing time . . . contributed strength, 
precision, and economy with its unique design. 
At No. 1 Plastics Avenue, General Electric 
compression-molded the housing of a black phenolic 
chosen for its qualities of toughness and hand- 
some appearance. G-E engineers designed the parts 
for the greatest structural strength, reinforcing 
them inside to prevent warping. A special feature 
of the design permits the inclusion of metal inserts 


perpendicular to the direction of molding. 


G-E engineers, experienced in plastics produc- 


tion problems like these, can help you solve similar 
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A NEW DESIGN FOR MARKING TIME 


IT 








problems. If you have a plastics product to design 
or redesign, bring it to General Electric—the 
world’s largest manufacturer of finished plastics 
products. There you will get unbiased advice on 
all types of plastics and molding processes, plus 
other benefits of G. E.’s complete plastics service. 
Upon request, you will be sent a new G-E bulletin, 
“Design Data on Plastics for Product Designers.” 
Write Section J-13, Plastics Divisions, Chemical 
Department, General Electric Company, 1 Plastics 


Avenue, Pittsfield, Massachusetts. 


GENERAL @ ELECTRIC 
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EVERYTHING IN PLASTICS 
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The KEY to sure 
Overheat and 
Burnout Protection 
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Protectors 


A Klixon Protector opens the door to safe, sure pro- 
tection against overhéating and burning out of such 
equipment as motors, solenoids, transformers, variable 
voltage transformers and similar types of electrical 
apparatus. Because Klixon Protectors are built into 
the equipment by the manufacturer, they are matched 
to the thermal characteristics thereby assuring safe 
' full over-heat protection without preventing maximum 
output. Thus, when temperature within a Klixon 
protected unit reaches a dangerous level, “snap,” 
Klixon opens the circuit. When it cools to safety, 
the protector recloses the circuit either automatically 
or waits for manual reset, depending on the type of 
protector selected. Harmless momentary overloads 
do not cause nuisance tripouts. 
Ask manufacturers of motors, transformers, solenoids 
and variable voltage transformers to include Klixon 
Protectors on the equipment you buy. 


KLIxoNn 


SPENCER THERMOSTAT COMPANY 


101 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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for more tractit 


Your assemblies will defy the. D 
tion, impact, expansion and contrat 
joint attack—when bolts, nuts or screws at 


position with EverLOCK Washers. 


Each of EverLOCK’s many wide chisel edges combine 2 fe 4 
with powerful spring tension to effectively resist every , 
conceivable loosening action. 

The effectiveness of EverLOCK’s extra traction on the 
faces of both nut and work is being proved daily in many 


industries, such as automotive, radio, electrical appli- 


Speed and ease of application permits substantial time 


and labor savings. A half turn or less gives a positive THE WASHER THAT HAS THE EDGE | 
lock, avoiding all hazards of stretched bolts and dis- M 


tortion of threaded parts. 


Wire, phone or mail your orders today. % £* O 
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I'm back at Johnson Bronze . . . along 
with about five hundred ex-G.L’s 

. all former employees. This re- 
union of skilled operators plus new 
and enlarged facilities has certainly stepped up production. 
Now we can make deliveries in a matter of weeks . . . not 
months. This is particularly true with cast bronze bearings 
... especially in the large sizes . .. made to your specifications. 
In standard stock items such as UNIVERSAL Bronze Bars, 
G. P. Bearings and Electric Motor Bearings, we can make 
deliveries the same day the order is received. Isn't this the 
type of service you appreciate? Why not give us the oppor- 
tunity to prove our excellent delivery. Our bearings will 
prove their quality through extra performance and long life. 


Call your local Johnson Bronze Man TODAY. 


JOHNSON BRONZE COMPANY 


570 SOUTH MILL STREET NEW CASTLE, PA. 
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NSATISFACTORY condenser cooling prompted a 
manufacturer of room air conditioners to see if a 
Torrington Fan Blade would improve the performance of 
his product. In Torrington’s complete research and testing 
laboratory, the performance of this unit was checked 
under NAFM procedure. The 12” fan blade then being 
used by the manufacturer delivered 513 C.F.M. at .09” 
resistance, while a standard Torrington 12” fan blade 
delivered 555 C.F.M. at .11” resistance. And by applying 


Ip of Torrington. 





CERTIFIED* 
- AIR IMPELLERS 








the experience that goes into Certified Air Impellers, 
Torrington Engineers were able to recommend a design 
change in the orifice of this unit which boosted air delivery 
to 583 C.F.M. Noise was minimized. 


While records show case after case where Torrington 
Airistocrat Fan Blades and Airotor Blower Wheels have 
improved product performance, you will benefit most from 
Certified Air Impellers by consulting Torrington while 
your product is still in the design stage. 


Talk over your air impelling problems with the Torrington 
representatives at Booth 501, 7th International Heating 
and Ventilating Exposition, Jan. 27-31, Cleveland, Ohio. 





AIRISTOCRAT FAN BLADES »° 


AIROTOR BLOWER WHEELS °¢ 
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DESIGNED FOR MARINE USE, THIS 


| Hydraulic 
Remote Contro 


is built with 


Kustless Anaconda Metals 


mpensated, positive remote control unit that will transmit 500 inch-pounds of 





torque through an angular displacement of 60 degrees, with the “master” control 
and operating ‘“‘slave” as much as 150 feet apart—both coordinated to a thousandth 
of an inch! Thus, a simple solution is offered for the problem of remote regulation 


of throttles, clutches, governors, valves and similar primary controls. 

Now, take a look at the components of the dual master control unit illustrated 
on the following page. Each part is made of a strong, tough, durable copper alloy 
and, with the exception of the red brass castings, all are Anaconda Metals. Copper, 
yellow brass, free-cutting brass, phosphor bronze and Tobin Bronze*. Each con- 
tributes its special physical properties to a specific purpose .. . all are rustless, 
corrosion-resistant, sea-going metals, products of The American Brass Company— 
for years, Industry’s principal supplier of copper and copper base alloys. 
*Reg. U. S. Pat. Off. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 


In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 46157 


or 
Anaconda Cyper & Cooper A 





Sheet Brass Housing, 
chromium plated 


oe. 


Brass Screws, Washers 
and Cotter Pins 


i 


Tobin Bronze* Shaft and 
Piston, chromium plated 


Ca 


Phosphor Bronze 
Tension Spring 


oi, 


Free Cutting Brass 
Screw Machine Parts 


Tobin Bronze Lever and Turned 
Brass Handle, chromium plated 


sy 


Tobin Bronze Needle Valve 


QZ 


Tobin Bronze Pins and 
Links, chromium plated 


*Reg. U.S. Pat. Off 


THE AMERICAN BRASS 
COMPANY 
General Offices: 
Waterbury 88, Connecticut 





because 


WAA prices are low 
Furnaces are for immediate sale 
Large selection now from which to choose 























The War Assets Administration offers 
many types of surplus electric, gas and oil 
industrial furnaces—furnaces which should be 

on industry’s production lines today. The offering 
includes models of well-known manufacturers 





covering uses such as: 


Metallurgical furnaces 
Heat treating furnaces 
Heating furnaces 


Metal melting furnaces 
Drying and baking ovens “TOCCO” INDUCTION HARDENER. Special Listing of 


High frequency induction furnaces W A B-47 Tocco units available at all Regional Offices. 


To: WAR ASSETS ADMINISTRATION (2esicncr orice 


i i 
l i 
| We ore interested in obtaining information on a furnace with the following speci- { 

fications: 
| Mar ah ad svete Wh os ie Serica Sale ESR WATS Wes « ba eR ES NCAR E Mad CESS On: j 
| WY Wik soa ola ww e'p ol acae'n eae a6 4.0 eae kee eka hw ee ae aae ane au areamead | 
Although this material | Ns on oa bon eases eee bs ww ek Men aR a ee Res | 
has previously been offered | POE. eines ee ta aw secs ee Magn, Temps. is .<555 F 
to priority claimants, 10°; IN oa. c5c c-e ena saainde ask dausnawee ea nne sete geeks ke HeekeNeees 
ees 8 =| ll Ac ae iene Whains- poateks bawnuanaeaea Narcan eeeade ithe trabwandeneneesniee l 
reserved to fulfill any further | RO ea ar ac ae ie a a WL an ee al See ee etaod | 
needs of priority claimants Nie eat hce cs stated a fecha hae | 
including VETERANS OF | Ne oe catenins edule Gated es Pameaith Geek aac naatouniy das Cah | 
WORLD WAR II, who | Mad oSNiadiet sep y aielg OO ua eine, 6 CdK Reeder Nase d o's ee elie a wwe ae ewes ons 
are invited to contact the l 
A A A A a A NY SN A a EN 


Regional Office serving their area. 


mecwiomosoaihc WAR Assets Apministrarion 
for export. Any question 
on export control should Offices located at: Atlanta + Bir- GOVERNMENT I} Los Angeles + Louisville + Min- 
mingham + Boston «+ Charlotte f 


: J neapolis + Nashville + New 

be referred to Office of Chicago + Cincinnati + Cleveland x OWNED 7 Orleans - New York + Omaha 

: Dallas + Denver + Detroit + Fort — SURPLUS 4 Philadelphia + Portland, Ore. 

International Trade, Department Douglas, Utah + Fort Worth \ SS Richmond + St.Louis + San 

. : Helena + Houston + Jacksonville a Antonio ° San Francisco 
of Commerce, Washington, D. C. Kansas City, Mo. + Little Rock Seattle + Spokane + Tulsa 838-1 
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On this page we picture Callite’s solutions to contact problems of 
four widely-diversified manufacturers. Individually they may bear no 
resemblance to your own requirements, yet together they have a dis- 
tinct bearing on your production efficiency—the worthiness of your 
product... because they clearly demonstrate the ability of our engi- 
neers to work with those of our customers in designing and produc- 
ing the contacts best suited for individual applications. In the 27 
years of our leadership in the field of component metallurgy we have 
amassed thousands of stock contact types as well as the background 
and ability to produce any type the future may call for. A consul- 
tation with our engineers will be ar- 
ranged at your convenience. Callite Med comme 
. CALLITE 
Tungsten Corporation, 544 Thirty- Or TUNGSTEN 
ninth St., Union City, N. J. Branch Ga ec Up 
offices in Chicago and Cleveland. ge 
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Standard and special shapes 
in tungsten, molybdenum, 
silver, platinum, palladium 
and alloys of these metals 
Write for Catalog No. 1S2which 
describes stock contacts and 
extraordinary designs used 
in special applications 













PERFORMANCE BEYOND THE CALL OF DUTY 
— ASSURED BY RIGID QUALITY CONTROLS! 








° 
Breaxnowns one 


net Wie: 
— iy impose e” when 


with Winco! 
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MULTI-USE 
Adjustable Dies 


You save press time and speed production by combin- 
ing corner notching dies and group dies in the same 
set-up with adjustable piercing dies. Press operations 
are reduced to a minimum. Engineering changes 
effecting relocation or sizes of holes can be made with- 

out delay right on the press. 










Whistler multi-use adjustable 
dies are available from stock... 
a day or two from your plant 
...in all standard sizes from ¥2” 
to 3” diameters... round, square, 
ovals and rectangles. Notching 
and group dies to order. In addi- 
tion to mighty attractive sav- 
ings in original die costs there 


WHISTLER foststicce 
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WHISTLER 


PERFORATING DIES 





A typical set-up for notching and piercing. 





Pierced and notched with Whistler multi-use 
adjustable dies. 





is this important advantage of eliminating weeks of 
production delay. 

Re-arrange Whistler multi-use adjustable dies in as 
many different set-ups as your production calls for... 
you actually make up die sets from units in stock and 
reduce costs per job to an unbelievably low figure. All 
parts of like size are interchangeable. 


Get all the facts on how Whistler adjustable dies can 
speed your production...cut your costs. Write today 
for the Whistler Catalogs. 


S. B. WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD BUFFALO 17, N. Y. 


ELECTRICAL MANUFACTURING 





















Standard Truington 
Varnished Papers 


| 
Condenser Tissue 
> 
Kraft Paper 
~ 
| Bond Paper 


Red Rope Paper 


Saturated Kraft 


Ashestos Paper 
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“vou can get 


VARNISHED 
INSULATING 
PAPERS 


of every type —at 
IRVINGTON” 





When the “spec” reads varnished paper insulation. investi- 


gate the properties of Irvington’s products. Many thicknesses 
of six varnished papers — made standard by general use — are 
available. 

Base papers are carefully selected for low acidity, uni- 
formity in thickness, tensile strength. and tear resistance. To 
these base stocks are applied Irvington-formulated insulating 
varnishes which provide high dielectric strength as well as 
resistance to heat. oil, and moisture. The varnish film is smooth 


and free from pin holes. 


Write for generous test samples of the Irvington varnished 


insulating papers listed below. 


TYPE COLOR —— 

OF THICKNESSES 
Condenser tissue Yellow .00075"" to .002” 
Kraft paper Yellow & Black .00125” to .020” 
Bond paper Yellow 0015” to .006” 
Red Rope paper Yellow .007” to .015” 
Saturated Kraft Yellow .004” to .005” 
Asbestos paper Yellow .010” to .032” 


IRVINGTON 


Vanish ¢ Insulator Company 


IRVINGTON 11, N. J. 
















The TYPE E potentiometer is rated at 7 
watts. Widely used in precision instruments, 
resistance bridges and other circuits requir- 


ing accurate settings. Diameter 2°’. 











Plenty! All Mallory wire-wound controls are designed for maximum 
heat dissipation. In addition, the M and E types are metal-enclosed 
to provide electrostatic shielding. 


Then, too, they’re tapered with extreme accuracy (linear taper 
tolerance is within 3%). Wire size is care fully controlled, too, to pro- 
vide smooth, noiseless operation between tapers. What’s more, control 





dimensions are strictly streamlined. They’re kept as compact as TYPE M potentiometers and rheostats 
possible, resistance value and wattage dissipation considered. have a normal rating of 4 watts, are 


insulated for 1,000 volt DC break- 
Finally, they have numerous individual features—a feature of the pr penn want . ae 
. : . ¢ : : , a able in a complete line o anc 
M and C type controls, for example, being a unique spring wedge Sail Asana Dae OM. 
that maintains constant pressure between silver-plated terminals 
and silver contacts. 


What it all adds up to is more for your money—good engineering 
coupled with rugged construction that are the natural concomitants 
of Mallory leadership. See your Mallory distributor, or consult us, 
while your designs are still in the blue print stage. 


YOU EXPECT MORE AND GET MORE FROM MALLORY 


MALLORY ccsicrons 


(FIXED AND VARIABLE) 
P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 









TYPE C control is the smallest 2 
watt wire-wound variable resistor 








made. Ideal for meter compen- 
sators, miniature motor controls 


and light dimmers. Diameter 1'x". 
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HITT 


NON-FERROUS 


Section A-A 


Materia :~ Brass Forcing 


Are you completely satisfied with the 
brass, aluminum or other non-ferrous 
metal parts you’re now using? If you 
think there’s room for improvement in 
their design, quality or cost, it would be 
& smart move to put your problems up to 
Scovill. Our long and varied experience 
in non-ferrous forgings has aided many 
manufacturers by providing them with 
either .better products or lower costs. 
Let us put that experience to work for 
you. 


GET THE FACTS 


We'll be glad to send full details on 
how you can benefit by making Scovill 


Please send me information about your metal-working facilities. 
I am interested in non-ferrous forgings for the applications 


checked: 


DAircraft 

(Automobiles 

(Band Instruments 

(Blow Torches 

(C)Cameras 

(Communication Equipment 
[JCompressed Gas Cylinders 


[Fire Extinguishers 
[Household Appliances 
CJIndustrial Instruments 
[Plumbing Goods 

() Pumps 

[Valves 

(C1Welding Equipment 


your METAI-PARTner. Just fill in the 
coupon below and mail it today. 
Scovill Manufacturing Company, 
Waterbury 91, Conn. Export Department: 
405 Lexington Ave., New York 17, N.Y. 


18 Mill Street 


Other applications................ scbiiacttpntpindhsintshennenunistinsesedantpilliaandle 


se eeeereseeenone 
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Address ..........00+ iene i allamiaisinc 


CORO R ORR e Eee He eeeeeeeeeee® oeeeensare 


Company ....cssvsrsees 


When SCOVILL becomes 
your METAL-PARTner... 


MACHINED FORGINGS AT LOWER COST 
THAN BY PRESENT PRODUCTION METHODS 
MAY BE POSSIBLE 


Originally, this brass packing nut was a 
screw machine item, requiring 1168 lbs. of 
special shape rod per thousand pieces. By 
changing to forging, Scovill cut down the 
amount of metal to 619 lbs. per thousand — 
a two-way saving, because of the lower cost 
of the forging rod. 

But Scovill economy is concerned not 
only with savings in materials. Our modern 
machining equipment also saves time in the 
production of forgings. The net over-all 
saving in this particular case was about 75 
per cent, 


SCOVILL MANUFACTURING COMPANY 
Forgings Division 


Waterbury 91, Connecticut 


COO OOR OO OE OO EE OR EE ES OR TEETER ORES EEEE ETO REOEE® PR PRO ODER Renee Enereeeeetereneeeeee . 


COROT ORS eee SEOEESER eer eeETESEEES seeeeceee 





FOR CASTING 


All 152 48 9 
| Foundries Foundries Foundries 





TOTAL 
ALUMINUM 
ALLOYS 
CAST 
| By ee by Ay 51.6% 68.8% PLU OS 
| ACU Lag ATCC 1a] BTC Cay ATCT a7 Secondary 
rT OTC rT OTT rT 
Under 101 101 to 1,000 1,001 to 5,000 Over 5,000 
Tons Yearly Tons Yearly Tons Yearly Tons Yearly 
asieien from smallest to largest, use Secondary Ingot for the great- 
est tonnage of Aluminum Alloy Castings, as shown in this chart:* 
To learn the reasons for this preference, consult any member. 
# From a survey of 162 Foundries which produced in 1946 approximately fifty per cent of all aluminum castings 
| Samvel Greenfield Co., Inc. Niagara Falls Smelting & U. S. Reduction Co. Apex Smelting Co. 
Buffalo 12, New York Refining Corp. East Chicago, Indiana Chicago 12, Illinois 
Buffalo 17, New York ; 
a Berg Metals Corporation 
ee Jobbins, Inc. North American Smelting Co. Magnesium, Inc. Los Angeles II, California 
a Philadelphia 34, Pa. Sandusky, Ohio The Cleveland Electro Metals Co. 
Cleveland 13, Ohio 
R. Lavin & Sons, Inc. Sonken-Galamba Corporation The American Metal Co., Ltd. nu 
: oe . . Federated Metals Division 
Chicago 23, illinois Kansas City 18, Kansas New York City 6 A.S.& RCo. 
New York City 5 and Branches 
The National Smelting Co. ad General Smelting Company 
Cleveland 5, Ohio ay Philadelphia 34, Pennsylvania 








i 
¥ 


HLummum HESEARCH STITUTE 


111 West Washington Street ¢« Chicago 2, Illinois 
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PLUS Sales Value for Good Tools— 
Drop Cords Jacketed in 













A Top-Quality 
Drop Cord for Your 
Top-Quality Products 





WELL-ENGINEERED tool de- 
Bienen a good drop cord. 
It conforms to the quality of 
design and construction of 
the tool. It gives an added 
plus value which your Sales 
Department will thank you 
for when it is translated in- 
to repeat orders. 





These are the qualities which 
result in longer drop cord 
life for a neoprene jacketed 
cord. Neoprene resists sun- 
light, wear, tearing, crush- 
ing, oil, and heat. For quality 
tools specify a quality cord 


COMPRESSORS WELDERS CLEANERS with a neoprene jacket. 








Write for your free subscription to The 
Neoprene Notebook. Packed with information 
about new or unusual neoprene applications 
—which may give you valuable new ideas. 
Back issues on request. Rubber Chemicals Divi- 
sion FI E.I.du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Delaware. 







BLT Ta 
Psat d, 










Here’s Why Neoprene 
DOES SO MANY JOBS SO WELL! 


* High tensile strength, resilience, low permanent distortion. 
* Tough and durable, resists abrasion and cutting. 
i Superior resistance to sunlight, aging, ozone, and heat. 
x Resistance to deterioration by oils, solvents, chemicals, acids. 
* Superior air-retention, low permeability to gases and fluids. 
x Special compositions are flame-retarding, static-conducting, 
flexible at low temperatures. 


For Better Equipment, Specify 


DU PONT NEOPRENE 


The VERSATILE Synthetic Rubber 


BETTER THINGS FOR BETTER LIVING 
. . » THROUGH CHEMISTRY 
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OPPER WIRE NAILS. 
me cut, CLOUT AND 
SHEATHING NAILS 





TIVE AND oll 


Fees 108 
CHASE 7 aa FITTINGS 


* 












—= 
BRASS 
COPPER AND 
SILVER SOLDER a om 
sTRIP And WIRE IN cous 


 - nuts and bolts, copper rivets and burs 
—all these and more—are carried in stock 


CHASE WAREHOUSES 


have these 
Miscellaneous items in stock 






at Chase warehouses. 


There are 20 Chase warehouses coast to coast. 
Phone the one nearest you. If they do not have 
what you want in stock, they'll try to get it 
for you from one of the many other Chase 







warehouses. 


Kemember — CHASE SERVICE IS AS CLOSE AS YOUR PHONE 


ie Chase 


BRASS & COPPER CO. beso anapang dathuemocamci a 
This is the Chase Network —handiest way to buy brass ———— i NCORPORATED 


ALBANY ATLANTAT BALTIMORE BOSTON ‘CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON? INDIANAPOLIS 





JACKSONVILLE¢ KANSAS CITY, MO LOS ANGELES MILWAUKEE 


MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTERt SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTONT (tindicotes Sales Office Only) 
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NOSeite CAPACITORS 


Conventional 


Design 


sgn 


naller f 








ACTUAL SIZE 1 MF, 200 WVDC 


ae trend to ultra-compact electronic 


designs strides forward with this remarkable, 
new Solar development in truly tiny paper 


capacitors. 


SOLITE* Capacitors, utilizing a unique, revo- 
lutionary self-healing metallized paper construc- 
tion, occupy approximately one-third to one- 
fourth the volume of equivalent conventional 
multi-paper capacitors. There is a similar saving 
in weight. 

A comparison of typical ratings in tubular 


types tells its own story: 





Tt Based on aluminum foil construction. Lead foil capacitors will be still heavier. 





Solite Capacitors are fully protected by U. S. letters patent and patents pending. 


SOLAR CAPACITORS 


SOLITE* Capacitors are available in both non- 
metallic and metallic housings in standard d-c 
voltage ratings up to 400 volts. SOLITE* Capac- 
itors are also supplied for alternating current 
applications. 

Pilot quantities of SOLITE* Capacitors may 
be had immediately. Solar is prepared to discuss 
delivery schedules of production quantities for 
your use in those specific applications where 
you can take best advantage of this important 


new advance in the capacitor art. 


Full details of SOLITE* Capacitors may be 
obtained on letterhead request from: Solar 
Manufacturing Corporation, 285 Madison 


Avenue, New York 17, N. Y. 


‘“*‘WHEN SPACE IS TIGHT, 
USE SOLITE”’ 









“Quality Above All” 
















It makes ESNA Elastic Stop Nuts 


Self-Locking, Self-Sealing and Reusable 


As a result, all ESNA Elastic Stop Nuts 
protect assemblies against the effects of: 
VIBRATION: Elastic Stop Nuts lock in posi- 
tion anywhere on a bolt or stud. Vibration, 
impact or stress reversal cannot disturb 
prestressed or positioned settings. ... 
CORROSION: Elastic Stop Nuts keep the 
working threads on the bolt and nut bright 
and rust-free to protect their strength and 
permit easy removal without damage to 
the bolt.... THREAD FAILURE: Elastic Stop 
Nuts dampen impact stresses and materi- 
ally reduce the shocks against bolt 


threads that frequently cause metal fatigue. 


. « « LIQUID SEEPAGE: Elastic Stop Nuts 
produce a radial-reactive pressure against 


ESNA ELASTIC STOP NUTS 


the bolt threads inside the Red Elastic 
Collar that makes Elastic Stop Nuts self- 
sealing against liquid seepage. ... COSTLY 
MAINTENANCE: Elastic Stop Nuts are re- 
usable. (Torque tests on aircraft bolts 
prove that adequate locking torque is 
maintained through 15 on-and-off cycles.) 
They do not deform the bolt, damage the 
threads, gall the finish, or rust. 

This wide range of protection permits 
full purchasing and inventory standardiza- 
tion and its resultant economy. For further 
information address: Elastic Stop Nut Cor- 
poration of America, Union, New Jersey. 
Sales Engineers and Distributors are con- 
veniently located in many principal cities. 


TRADE MARK 


INTERNAL 
WRENCHING 


PRODUCTS OF: 
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ANCHOR } WING SPLINE CLINCH Dam f) GANG 
> Qa? g 4 geet os, 


ELASTIC STOP NUT CORPORATION OF AMERICA 








IS A SYMBOL OF 


SECURITY 


SN ne ee ee pial a 


UC ta se} eee te et ee 


bY \ \ ‘ 
j AN 


— 


PERMANENTLY CLINCHED to prevent 
turning under application and subse- 
quent operational stresses. 


PERMANENTLY SECURE against vi- 
bration effects. The bolt impresses 
(does not cut) full contact threads. 


UN te MC) Melee 
ture. Bolt threads have 100% contact 
in collar —and a full metal seat. 


REUSABLE. The Red Elastic Collar 


retains its grip after repeated usage. 
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IRCON INSULATION CEMENT 
FOR ELECTRIC HEATERS 


TAM zircon cement 31568-H has been developed to meet all five major 


requirements of insulation cements: ]1—easy application: 2—refractoriness: 


3—certain limiting values to current leakage at operating wattage, under 


humid conditions; and under an externally applied stress voltage: 4—stability 


of insulation and structure through a 1000 hour-life test: 5— reasonable cost. 


Performance indicates an outstanding group of compositions, both electri- 


cally and ceramically. The results listed below apply to a particular structure 


for cement applied in a specific manner. Any variation may alter results. 





DRY PRESS FLAT IRON 


CEMENT OPERATING LEAKAGE 


31568-H 0.002 M.A 


HUMIDIFICATION LEAKAGE i RETURN TO NORMAL 


0.2 rk to 30 seconds 


In dry press work insulation thickness is relatively greater than othér assemblies which accounts for 


the very low values obtained. 


STRIP HEATERS 


Operating Leakage = 
Heater cold stress voltage 700 
Heater cold stress voltage 1500 
Heater hot stress voltage 700 


Heater hot stress voltage 1500 





TITANIUM ALLOY 


t 
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0.002 M. A. 
0.1 M.A, 
0.7 M.A. 
0.00 M.A. 
0.4 M.A, 


MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 


MUD CAST RANGE ELEMENT 


Leakage at operating wattage = 0.055 M.A. 
Leakage after humidification 3.2 M.A. 


Returns to normal in 15 to 30 seconds after 
current is turned on. 


FACTS WORTH NOTING 


Fy 







We'll lend you our ..<° 32: \ 7 3°74 


@ Always at your service, the keen, ex- 
perienced eyes and the wealth of imag- 
ination of General Industries’ engineers 
see far beyond the cold lines and speci- 
fications of blueprints. Because of their 
expertness at design interpretation they 


visualize all the precision, smooth touch 


CHICAGO: Phone Central 8431 
INDIANAPOLIS: Phone Market 7973 
CAMDEN: Phone 2215 

DETROIT: Phone Madison 2146 
BUFFALO: Phone Grant 8567 


Department PL 


appeal and eye-catching glamor you 
require of molded plastics. 

For the sales stimulus and profitable 
satisfaction you get from really fine 
plastics molding, take a lease on our 
**X-ray eyes’’. Consult us without 


obligation. 


tHe GENERAL 
INDUSTRIES co. 


Elyria, Ohio 
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PAYS AN 80% SAVING 


—on the “World’s Smallest, Lightest Hearing Aid” 


Eight tricky tapping and hole 
aligning operations avoided by 
using P-K Type “Z” Screws to 
fasten chassis to case. Screws enter 
through holes in case to engage in 
tiny brass brackets on chassis. 


Attachment of plastic binding post 
could be a problem. Two Type 
“Z” Screws engage securely in thin 
aluminum case — make it simple. 
Two others go into and hold a 
laminated plastic insulator. 





TYPE somes 


TYPE 
PHILLIPS 7 


ase 












FOR EVERY METAL 
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TINY HEARING AID 


is only 2 in. by 4 in. weighs only 54% oz. 


PARKER-KALON SELF-TAPPING SCREWS 


AND 





Here are some real fastening prob- 
lems! To tap threads in the tiny brass 
chassis brackets and the thin alum- 
inum case would be exceptionally 
difficult and costly. To accurately align 
holes in the case with tapped holes in 
chassis brackets, and then drive ma- 
chine screws without frequent strip- 
ping of threads, “would be next to 
impossible”. 

Micronic Corporation’s engineers 
claim it was just common sense to 
specify P-K Self-tapping Screws, and 
they figure it brought an 80 percent 
saving in fastening costs. 

With these unique Screws there was 
no need for tapping. And, hole align- 
ment presented no problem, because 
of freedom from worry about crossed 
threads, ability to hold the unit to- 
gether while making the first fasten- 
ing, and the tendency of a Self-tapping 
Screw to correct a minor misalignment 
of holes. A Phillips Recessed head was 
specified to avoid damaging driver 
skids. 

Are you taking full advantage of 
this “short cut” method? To make 
sure, ask for a P-K Assembly Engi- 
neer to check your metal and plastic 
fastenings with you, and point out 
where Self-tapping Screws will do a 
better, cheaper job than machine 
screws, rivets, bolts an inserts in plas- 
tics. Or, mail assembly details for rec- 
ommendations. Parker-Kalon Corp., 
200 Varick St., New York 14. 


PP? 


P HEX TYPE 
“PF.” HEAD — 






PLASTIC ASSEMBLY 
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FEDERAL Type MO 4 


MULT Sheangp 
Type M0.4 


Set an 
CARER ang as 
TRIPPED ad “ANnd.rs 


lu ie 


WC, Me 


MULTI-BREAKER 


Magnetic trip operates in a fiftieth of a second or faster, even on minor 
shorts. Thermal bi-metal element provides time-delayed tripping on 
moderate overloads. That’s THERMAL-MAGNETIC Protection . . . built 
into Federal’s new Type M04—the smallest, lowest-priced, most efficient 
Multi-breaker ever produced. 


@4-pole range @For flush or surface mounting #Only 5 1/16” x 7 3/16” 
x 27/8” @Wire ratings 15, 20, 30 amp. @Ideal wherever two lighting 
or appliance circuits and a small electric range circuit are needed .. 
or where four lighting or appliance branch circuits are needed. 


FEDERAL ELECTRIC PRODUCTS COMPANY—Executive Offices: 50 Paris Street, Newark 5, New 
Jersey. Plants: Hartford, Connecticut; Newark, New Jersey; St. Louis, Missouri. 


Federal noark 


INDUSTRIAL CONTROLS 


FEDERAL ELECTRIC PRODUCTS COMPANY, MANUFACTURERS OF A COMPLETE LINE OF ELECTRICAL PRODUCTS INCLUDING: 
MOTOR CONTROLS, SAFETY SWITCHES, CIRCUIT BREAKERS, SERVICE EQUIPMENT, PANELBOARDS AND SWITCHBOARDS 


Write for Bulletin No. 154 
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The Year Ahead 


E ENTER the new year facing 

many uncertainties. The principal 
difficulties confronting electrical manufac- 
turers in the new year are broad economic 
ones rather than technical. They revolve 
around wages and prices, threatened 
strikes and continued material shortages, 
buyers’ resistance, unbalanced inventories, 
unsaturated demand and other conflicting 
trends. 


These problems primarily are the con- 
cern of top management, but the engineer 
cannot sit in his ivory tower and ignore 
the storm about him. Engineering is a 
functional part of management, and engi- 
neers are as much concerned with rising 
costs as are production or sales executives. 


During the past year the paramount diff- 
culty encountered by all manufacturers of 
electrically powered products has been ma- 
terial shortages. Some shortages were at- 
tributed to artificial restrictions arising 
from OPA price ceilings; some to damag- 
ing strikes in basic industries; some to lack 
of sufficient materials to go around; some 
to diversion of materials to the housing 
program. 


The electrical industry was constantly 
being threatened with shutdowns and slow- 
downs. Strikes in basic industries like 
coal, steel and copper are still being felt 
in shortages of raw materials, semi-finished 
products, and components like motors, still 
the bottleneck. One thing the industry has 
learned is the interdependence of all indus- 
try. 


What can we look forward to in 1947? 
The CIO’s widely publicized program fora 
21-25 per cent increase in hourly wages 





Edel 


presages more strikes in heavy industries 
like steel, automobile and electrical equip- 
ment manufacturers. Should such strikes 
result in higher wages the higher costs will 
be reflected in higher prices for materials 
and components and hence finished prod- 
ucts, for all increased costs will not be ab- 
sorbed out of profits—the CIO-Nathan re- 
port to the contrary notwithstanding. 


Already price advances have occurred 
in copper, lead, pig iron and steel. These 
materials all enter motor construction. 
Motor prices, too, are on the way up. 


These factors will accelerate inflationary 
movements and create a doubtful future. 
To the producer of consumer goods, there 
is a threat of consumer resistance to 
higher prices, evident here and there, for 
which only a drastic drop in prices would 
seem to be the answer. On the other hand, a 
buyers’ strike may be the incentive to 
free “frozen” designs, and put competition 
on a style and function basis, rather than 
price. 


For designers of power-driven produc- 
tion machinery, higher wage levels and 
higher material costs to the user create 
new incentives for redesign, to reduce 
costs of production. Almost invariably 
this means an acceleration of the trend 
toward further automaticity. More and 
more this is being achieved electrically. 


The road ahead may be rough and the 
going tough in spots, but the past year has 
demonstrated the resiliency of American 
industry. The foreseeable difficulties 
should provide a stimulating challenge to 
the ingenuity of engineers and designers 
on all levels. 
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Electrical Product Developments 
During the Year 1946_ 


* Peacetime applications of war-taught lessons have held the attention 
of engineers and designers, with results in many new materials, com- 
ponents and electrically energized equipment, machines and appliances. 


F THE postwar world has brought us no push- 

button-operated utopia, it is at least encouraging 

to note that the past year has seen a remarkably 
earnest, widespread and etiective eifort on the part of 
designers and development engineers to put to work 
in peace the technical advances made for war purposes. 
This has been the outstanding theme of the product- 
development record of 1946. Military requirements 
having been what they were, this has resulted in a 
heavy slant among the past year’s electrically energized 
products toward communications, aircraft, and marine 
applications. Many of these have but limited interest 
for electrical manufacturers in general, representing 
highly specialized products with usefulness in restricted 
fields. But there have also been developments of broader 
potentiality, even if less numerous and spectacular. An 
effort is made herein to cite only those of more general 


interest. 
Prominent among 1946’s new electrically energized 
products are various applications of electronics. A 


most skillful job of designing is done on the various 
electron accelerators, only one’ of which has yet been 
standardized for production. Putting electrons directly 
to work, rather than speeding them up for atom-smash- 
ing purposes, has been the aim in several applications 





of the magnetron*. This is a short-wave radiation- 
generating tube originally developed for radar work 
but now finding many uses, including the powering of 
high frequency heaters and_cookers*. Kilowatts of 
power are now available from magnetrons at frequencies 
around 1,000 megacycles, corresponding to a wavelength 
of about one foot. This compares with only a few 
watts previously. 

Ignitrons, prewar products, have since been greatly 
enlarged and modified for use as rectifiers and for 
supplying current to d-c motors. General Electric and 
Westinghouse have both produced sealed ignitrons with 
400-ampere capacity and bigger ones are coming. Elec- 
tronic frequency converters have been adapted to the 
production melting of alloy steels. In the pioneer equip- 
ment development last year 300 kw, at 6900 volts, 
3-phase, 60 cycles, is converted directly to 1000-cycle 
power, single-phase, for supply to the induction furnaces. 

Certain military developments, particularly the prox- 
imity fuse* and the walkie-talkie, have influenced the 
design of numbers of small electrical components of 
postwar products, bringing to the development laboratory 
and shop scores of minute parts which can be fitted 
into very small quarters. These include not only elec- 
tronic tubes of all kinds but also switches, thermostats, 


One of the superlatives of 
1946—a shaft for one of the 
90,000-kva hydroelectric gen- 
erators built for Russia’s war- 
destroyed Dnieprostroi dam. 
Shaft alone weighs 40 tons. 
These generators are said to 
be the largest in physical size 
ever built and are 7,500 kva 
larger in rating than those at 
Boulder Dam. 


General Electric Co. 
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rectifiers, capacitors, relays, primary and secondary 
batteries’ and mechanical parts such as bearings. An 
entire technology has grown up in these tiny components, 
accentuated by wartime experience and greatly extended 
in the past year. They have found applications in radio 
sets, hearing aids, and many other kinds of consumer 
goods such as office machines and domestic appliances. 
A tiny inverter, for example, supplying direct current 
for a shaver from an ordinary convenience outlet is on 
the market with a rectifier and a condenser within a 
little plastics housing. 

Important developments of the year in electronic 
applications are new products of several manufacturers 
for high-frequency heating of metals (induction) and 
of dielectrics. The principles are not new but recently 
available components, in addition to the magnetron, have 
made these devices commercially practicable. They have 
found extensive use in heating plastics preforms, heat- 
treating metal parts, brazing, soldering and elsewhere. 
Frequencies from 28 to as high as 1000 mc are used 
for dielectric heating, lower frequencies for induction 
heating. 

Successful use of servomechanisms® in military air- 
craft, on shipboard and in artillery fire-control paved 
the way for wide use of these devices in industry. There 
have been special applications of servos for many years 
but the theory has only recently been well publicized 
and terminology established. The first authoritative 
book on the subject was published in 19457. When 
ELECTRICAL MANUFACTURING presented an article on 
the subject in August, 1946, only one product was found 
on the market purporting to be a servomechanism, 
packaged and ready for application to various control 
jobs. Today there are several, indicating efforts in 
many places to utilize the war experience with this class 
of control equipment. A similar development has been 
noted with reference to synchros or self-synchronizing 
control devices. Allis-Chalmers announced last year its 
d-c positioning and indicating equipment for general 
industrial use wherever remote indication and control 
systems are employed. Other synchro equipment oper- 
ates on alternating current. 


POSSIBILITIES OF ATOMIC POWER 


Just to complete the record, mention must be made 
of the work done in 1946 looking to utilization of atomic 
fission as a source of energy for electric generating 
stations to replace the fuel-burning furnace. The prod- 
ucts that still have to be developed and designed include 
heat-transfer equipment and steam generators, as well 
as all the many controls and auxiliary devices necessary 
to keep the titanic blocks of energy on their useful job. 
Many of these will be electrically energized. It is esti- 
mated by Harry A. Winne, General Electric vice-presi- 
dent in charge of engineering policy and head of the 
company’s nucleonics project, that if efficiency of use, 
fixed charges and other items are the same for both 
fuels, the cost of coal at $4 per ton is about the same 
as for fissionable material at $6000 per pound. The 
latter figure is not considered impossible and 1946 has 
seen a good beginning made in developing the subject. 

The end of the war left us with vast productive 
capacity for aluminum and magnesium and with much 
accumulated experience in their alloys. Development 
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Electronic Specialty Lo. 
An electronic inverter for supplying direct current 
from alternating when plugged into a convenient re- 
ceptacle. It is intended for use with electric shavers. 
Inside are a selenium rectifier and an electrolytic 
filter condenser. 


engineers have been trying to find peacetime uses for 
these metals in quantities commensurate with our pro- 
ductive capacity. Some of the results are noted in 
increased use of aluminum cast squirrel-cage rotors® 
and in aluminum endbells of motor frames. Magnesium 
has been used for vacuum-cleaner fans and in some 
motors. Among the new alloys is an aluminum-copper- 
beryllium material of unusually high tensile strength. 

Development of high-temperature alloys has been 
accelerated by wartime experience with rockets, jet- 
propelled aircraft and gas turbines. The subject has 
been covered admirably in a publication of the American 
Society for Testing Materials, just out®. A new high- 
temperature alloy steel was announced and demonstrated 
at the National Exposition of Power and Mechanical 
Engineering in New York in December. 

Alnico 6 was added to the permanent-magnet alloy 
family. It is composed of aluminum, nickel, cobalt, 
copper, titanium and iron, with high resistance to de- 
magnetization and with directional magnetic properties. 
The first non-metallic, non-conducting magnet material 
ever made was produced last vear—a hardened, sintered 
combination of iron oxide and cobalt oxide named Vecto- 
lite. It is very light in weight. 

An outgrowth of the proximity fuse is a method for 
printing circuits with silver upon ceramic plates! for 
the purpose of promoting compactness and simplicity. 
The process is applicable to miniature radio sets, small 
telephones, hearing aids, and various kinds of instru- 
ments and controls. 

Plastics have zoomed into prominence and no de- 
signer can ignore them. They are treated separately 
in an article on page 92 in this issue. 

Advance in the use of glass fiber, silicones and other 
materials for enabling operating temperatures to rise 
above existing limits has continued through the year. 
A committee of the American Institute of Electrical 
Engineers is formulating standards with temperature 
limits appropriate to these new materials. 

Standards of the National Electrical Manufacturers 

(Continued on page 210) 
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* Polytetrafluoroethylene, silicone 


| 1 | polystyrenes, resin-filled magnetic 
| 


Plastics Trends in 1946 Point to 
Major Electrical Applications 


laminates, new formulations of 


compositions, and transparent 


electrically conductive coatings are some of the significant developments. 


JOHN DELMONTE 


iy | Technical Director 


N ANALYSIS of the production efforts of the 
plastics industry during 1946 will reveal that 


a major portion was directed toward fulfilling 














du Pont Company 
Fig. 1—Polytetrafluoroethylene (Teflon) combines ex- 
cellent electrical properties with high heat resistance. 
Shown above is a laboratory test of Teflon (extreme 
left) and two other plastics subjected to a temperature 
of 390 F. Teflon specimen is shown unaffected. 


pergem~ayer see 
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requirements of electrical manufacturers. There was 
little doubt in anyone’s mind that the demand far ex- 
ceeded available capacity and supply of materials. This 
condition was abetted by prolonged strikes which slowed 
down the manufacture of resins for molding and lami- 
nating, and hence the supply of solid, electrical insulat- 
ing components. Notwithstanding, a few new ma- 
terials and processes did make their debut, and have 
paved the way for new design trends. 


DEVELOPMENTS IN MATERIALS 


Polytetrafluoroethylene (Teflon) has been under de- 
velopment in the laboratories during the past couple 
of years, though during 1946 it made its first indus- 
trial appearance. Interest in this new plastic stems 
from three important considerations: (1) Operating 
temperature limits of 500-550 F. (2) Complete inert- 
ness to all chemicals, including the effects of boiling 
aqua regia. (3) Outstanding dielectric properties in- 
cluding a dielectric constant of 2.0 from 60 to 3000 mc 
and a low power factor (less than 0.0002). Thin foils 
of this resin display remarkable toughness and good 
elongation, while solid sheets and rods have also been 
manufactured. However, costs are high, limiting end 
uses to specialized applications. Properties of the ma- 
terial have been evaluated by Renfrew and Lewis,’ while 
its preparation and polymerization have been described 
in a few current patents.2* Electrical applications 
are presaged in a patent covering the use of polytetra- 
fluoroethylene as motor slot insulation.* Fig. 1 illus- 
trates the effect of a hot plate at 390 F upon several 
rods of plastics materials. The one rod unaffected 
is Teflon. This plastic will also find numerous end 
uses where its outstanding chemical resistance may 
be employed to advantage. 

Silicone resins are no longer new to electrical manu- 
facturers*. Improved forms and applications have 
been making their appearance. As a high tempera- 
ture insulating material they have in previous years 
extended the capacity of an electric motor, permitting 
higher rated speed output for a given size. However, 
there has been an insistent demand for a silicone 


” 


*See “Accelerated Thermal Ageing Tests on Silicone Insulation, 
Graham Lee Moses, p. 118, this issue ELectricaL MANUFACTURING. 
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varnish which will cure at temperature ranges within 
the facilities of shops engaged in impregnating coil 
windings. Low temperature curing silicone coatings 
and varnishes have begun to make their appearance.° 

Noteworthy also are reports of the employment of 
silicone oils and greases as lubricating compounds.” * * 
Steel shafts upon steel bearings have not proven satis- 
factory, though non-ferrous bearings have been accept- 
able. The small change in viscosity of silicone oils 
and greases with temperature have prompted their 
adaptation to very low and very high temperature 
applications, where their performance surpasses petro- 
leum lubricants. One silicone grease, DC 44, will far 
outlast good petroleum equivalents at high tempera 
tures and high loads above 300 F. 

A new modification of silicone resins known as amino 
silanes (Sylon) makes it possible to treat fabrics or 
papers to render them water repellent, without closing 
the interstices of the materials. The material is non- 
acidic, and in this respect possesses advantages over 
earlier silicone resins, the formation of which was accom- 
panied by liberation of free hydrocholic acid. The 
dielectric strength and insulation resistance of ceramic 
insulators are increased by the amino-silanes which break 
up liquid films into individual drops.® The treatment 
would lend itself to the manufacture of precision re 
sistors, 

Co-condensation of methyl silicols with phenyl silicols 
results in a group of silicone resins most useful to 
laminating. Cure is effected at 400 F, preferably 
upon a glass cloth which has been heat treated to re 
move sizing compounds. Excellent mechanical sta 
bility is exhibited by these laminates at high tempera- 
tures of 480 F with no evidence of deterioration. This 
performance excels the best characteristics of any of 
the other plastic laminates prepared to date. Properties 
and preparation were reported upon by Larsen, Whelton, 
and Pyle.2° Not to be overlooked are the increasing 
applications of silicone rubbers (Silastic), which are 
also capable of retaining their rubber-like qualities at 
high temperatures, far above the service limit of organic 
rubber compounds.’ ** These developments would 
indicate that high operating temperatures should no 
longer be impractical for special forms of electrical 
equipment, as materials are now available for outstand 
ing performance. 


POLYDICHLOROSTYRENE 


Polydichlorostyrene and Modified Styrene. Reflect 
ing efforts to improve the heat distortion points of 
thermoplastics are the new developments in polystrene 
and polydichlorostyrene. Polydichlorostyrene resem- 
bles polystyrene in mechanical and electrical properties, 
except that it has a greater specific gravity (1.40), 
harder surface, and heat distortion point of 230-250 F. 
The significance of the latter fact should not be over- 
looked as it means that injection molding compositions 
are now available (Styramic HT and Polydichloro- 
styrene DCS) which are capable of withstanding boil- 
ing water. The dielectric constant remains at 2.64 to 


2.66 over the entire range of frequencies, while the 
power factor is rated at 0.0003-8. For high frequency 
electrical applications, polvdichlorostyrene should see 
excellent service." 
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Zenith Radio Compan) 


Fig. 2—Effective use of improved molding techniques 

and of the increasing range oj phenolic, urea and 

other plastics has been made in creating interesting 

and highly decorative radio receiver cabinets such as 
this superheterodyne table model. 


Among the modified polystrenes, Plexene M, made its 
commercial appearance during 1946..%* Numerous in- 
jection moldings prepared with this copolymer, show 
heat distortion temperatures above polystrene, though 
not as high as polydichlorostyrene. Good welding 
properties and the absence of crazing feature this plastic 
Its dielectric constant is 3.0 and power factor about 
0.01 over a wide range of frequencies. The dielectric 
strength is rated at 350 volts per mil. 

Research was also directed into the development of 
fillers which would contribute to low thermal ex- 
pansion coefficients. Special low-loss glass powders 
developed by Owens-Corning Corp. were incorporated 
with polystyrene and polydichlorostyrene with excellent 
results. Expansion coefficients of 1.65 x 10° were ob- 
tained.*° This development makes available composi- 
tions with expansion coefficients closer to those of more 
common metals, and in consequence the greater practi- 
cability of designs employing metals and plastics. An 
electrical insulating and dielectric medium comprising 
polystyrene and finely divided copper or silver showed 
a © factor (reactance/resistance), which increased at 
higher frequencies, while in most other compositions 
this value decreased.1® The powdered copper or silver 
were present to the extent of 10-35 per cent by weight 
of the polystyrene for optimum results. 

Goggin and Boyer described the successful prepara 
tion of potting compounds from styrene which were 
suited for impregnating transformers and other elec- 
trical windings.’* Polymerization of polystyrene ordin- 
arily proceeds very slowly, with considerable volumetric 
shrinkage (about 17 per cent), though extensive re 
search led to a reaction which completed curing in 8 
to 10 hr at 75 C. Through the special styrene-base 
casting compounds developed, it was possible to treat 
electrical equipment which would be acceptable for high 
humidity or underwater operation. Reaction with bare 
copper wires is avoided by additional inhibitor (p-tert- 
butyleatechol). One of the compounds ‘which worked 
successfully for casting purposes in electrical appara- 





93 































Swe tee 








Fig. 3—An unusually intricate job of transfer mold- 

ing: American Cyanamid Company's Melmac mela- 

mine resin was used in this distributor housing for an 

18-cylinder aircraft engine, molded complete with the 
25 inserts shown. 


tus was a styrene-unsaturated alkyd copolymer (Q- 
166), forming a mechanically tough moisture barrier. 
The dielectric constant of the cured polymer is 3.26, 
and the power factor 0.0155 at 1 mc, though the power 
factor changes sharply above this range. 

A number of highly important compositions were 
prepared by von Hipple and Wesson, possessing good 
dielectric properties and having coefficients more closely 
matched to those of glass.* Typical formulas from 
their investigation are found in Table I. 

Cellulose Propionate. Another new name to be added 
to plastics classification charts is cellulose propionate 
(Forticel), which has distinguished itself by good 
molding qualities and high impact strength among 
finished products. Various molders have had occasion 
to mold and apply this material to articles such as 
flashlight battery housings, small parts requiring good 
tough glass, etc., and report good results. Another un- 
usual feature is the complete compatibility of this par- 
ticular plastic in all proportions with cellulose acetate 
butyrate. Repeated cyclic aging tests show very low 
shrinkage values; while molded parts possess an ex- 
cellent surface luster.?® 

Magnetic Compositions. A variety of magnetic fillers 
using plastics compositions as binders were employed 
by the Germans during the war. These were reported 
upon during 1946, by those investigators who traveled 
abroad to obtain information on German practices.” 
Some of the applications and compositions are of the 
utmost interest to electrical manufacturers, and more 
significant ones are discussed below. In developing 
anti-radar devices, a specially prepared, finely divided 
iron oxide was milled into polyisobutylene or Perbunan, 
and molded into sheets 1 cm thick and having edged 
sectional grids projecting 34 cm and spaced 1 cm 
apart. This mat and its magnetic filler absorbed radar 
waves or neutralized reflections at certain frequencies, 
rendering the parts covered (such as submarine) in- 
visible to radar detection. 

In another composition, permanent magnetic ma- 
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terials, such as finely ground aluminym-nickel-cobalt 
alloys were utilized as fillers in a phenolic resin binder. 
Approximately 85 per cent filler and 15 per cent binder 
were employed. This method made it possible to pre- 
pare small, accurate precision permanent magnets, im- 
possible to produce by any other method. The effective- 
ness of these combinations was not as good as a solid 
permanent magnetic material, such as Alnico, though 
the possibilities are unlimited in finding new ways of 
producing permanent magnets without prolonged grind- 
ing methods now currently used. 

An important German development was the mag- 
netic sound recorder (Magnetophon) which was based 
on a plastics tape carrying magnetic ferric oxide. Sound 
waves were picked up and utilized in producing varia- 
tions in the magnetic field across the gap of the arma- 
ture, and hence in the residual magnetism of the tape 
moving through the field. As a recording medium this 
was competitive to wire developments in this country. 
The tape was prepared from a calendered film of poly- 
vinyl chloride, with a small amount of titanium dioxide 
pigment. Upon this was cast the dispersion of ferric 
oxide filler in a vehicle at tetrahydrofuran and vinyl 
chloride-vinyl isobutyl ether copolymer. Numerous 
German equipments employing this magnetizable tape 
were in use. The ferric oxide went through a detailed 
processing before it was ready for inclusion in the 
formulation. Magnetizable plastic tape has possibilities 
for some unusual and interesting applications in elec- 
tical apparatus. 

Developments in this field have also been notable in 
this country. Magnetic recording tape was developed 
by the Indiana Steel Products Company and also by 
the Brush Development Company and successfully ap- 
plied in the design of magnetic sound recorders.* 

Miscellaneous. A few miscellaneous developments 
in plastics materials may be noted for the 1946 period, 
before terminating this sectjon and commencing upon 
an analysis of applications. Further developments en- 
tailing the use of acetylene black as a filler have helped 


* See “An Appraisal of Design Trends in Magnetic Sound Recorders,” 
p. 107, June, 1946, EvectricaL MANUFACTURING 


Table I—Typical Formulations of Plastics 
with Coefficients Matching Those of Glass 


| Thermal 
expansion 
Coef.x105 


Compcsition Loss factor 


Polystyrene 19.65% 
Corning 790 Glass powder—80.0% 


0.00078 | 1.69 


Poly-2, 5, dichlorostyrene—34.9% 
Corning 790 Glass powder—64.9% 


Poly-2, 5, dichlorostyrene—25.6% 
Corning 790 Glass powder—74.4% 


Melamine-formaldehyde 50.2% 0.033 
Corning F-Glass fiber—49.8% 


0.00079 1.74 


0.0007 1 1.14 


Polyvinyl carbozole 19.0% 0.0013 


Corning 790 Glass powder—80.8% 


Silicone-Dow 2103—20% 
Corning 790 Glass powder—80% 


Silicone-Dow 2103—20% 
Alundum 220 mesh—80% 


0.0014 


0.0144 
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‘he production of semiconducting miaterials.** Such 
ompositions have used either rubber or other elasto- 
neters as binders, offering good electrical conductivity. 
Electrically heated covers or clothing have been pre- 
vared, with the heat being generated directly in the 
‘omposition rather than through fine nichrome resistance 
wires.?* 

Another unusual coating material was announced 
during the year by Pittsburgh Plate Glass Company.** 
This material, referred to as Nesa, involved the use of 
transparent, electrically conductive coatings on glass 
whereby de-icing and de-fogging can be efficiently real- 
ized through the application of electrical energy. When 
applied to a glass panel, Nesa coatings make it possible 
to heat the entire area of the panel by the uniform 
flow of electricity. There is no distortion in visibility. 
Electrical contact is established through bus bars of 
silver plate painted on the surface, to which are soldered 
copper conductors. Nesa coated glass will dissipate 
up to 4% watts per sq in. in ambient air having a 
temperature of 80 F. For maximum protection, it is 
suggested that the Nesa coated surfaces be laminated 
between two plate glasses with polyvinyl butyral plastic 
interlayer. The identity of the Nesa surfacing layer 
has not been revealed by the manufacturer, though 
the attainment of a transparent, electrically conducting 
solid rates as one of the most outstanding develop- 
ments in recent years. 

Aniline formaldehyde laminated parts became avail- 
able once again during 1946, offering special advantages 
in good electrical properties. Other specialty laminates, 








1u Pont Company 
Fig. 4—Polyethylene finds constantly growing appli- 
cation in cable and wire insulation. Illustration shows 
use of this material in a television transmission cable. 
(A) is the copper sheathing; (B) the polyethylene 


insulation; (C) the conductor; and (D) the jacket. 


such as those employing nylon fabric as a reinforcement, 

featured good mechanical and electrical properties with 

added advantages of complete fungi resistance. Under 

high humid conditions, the exposed fabric weaves of 

cotton would be subfect to rapid attack. In the field of 
(Continued on page 214) 


Electrical Manufacturing Outlook Seen 
to be Optimistic For Next Year 


N OPTIMISTIC outlook for the electrical manu- 
7 facturing industry in 1947, qualified only by the 
possibility of major labor disturbances and some ma- 
terial shortages, was forecast by R. Stafford Edwards, 
of Norwalk, Conn., president of the National Electrical 
Manufacturers Association, following a survey of the 
NEMA Board of Governors. 

The demand for heavy equipment is especially strong, 
and was characterized as “real” with backlogs which 
would carry the manufacturers of apparatus well through 
1947 at capacity production. 

In the field of household appliances, however, the 
feeling was expressed that pent up demand would be 
tempered by the purchaser’s ability to buy and the 
competition for the consumer dollar offered by other 
durable goods industries. A buyers’ market was gen- 
erally predicted by the middle of the year. 

The major household appliances were conceded to 
have the best possibilities for a sustained market, with 
the smaller appliances already facing selective consumer 
buying. In any case, it was felt that the backlog of 


demand was not as sound as in the apparatus field, and 
that appliance purchases will not actually be as great 
as earlier estimates predicted. 





JANUARY 1947 


While shortages of raw materials constituted one of 
the two principal factors in retarding 1946 production, 
the availability of copper, steel, lead, gray iron castings, 
nickel, cotton and plastics may show some improve- 
ment in 1947, according to most opinions, although not 
in sufficient supply to meet the demand. This problem 
is directly coupled with labor conditions, the second 
major crippling influence in 1946, and the same situation 
might loom as a possibility in 1947. For example, 
even though the copper supply might show some im- 
provement, its production for use by the electrical 
manufacturing industry might easily be bottled up in 
the rolling mills by labor difficulties, as was the case 
in 1946. 

The opinion was expressed by some wire and cable 
manufacturers that while copper would not be any 
more plentiful in the first half of 1947, than in 1946, 
improvement may be expected in the last half. The 
same condition was forecast for steel products and cast- 
ings, especially sheet steel used in major appliances, and 
electrical steel used in motor laminations. 

The supply of lead, cotton, and plastics, short in 1946, 
is expected to show some improvement but still far 


(Continued on page 220) 
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Current Design Trends 
In Fluorescent Lighting Fixtures 


* Designs of lamps are now well standardized but trends are 
still developing in groupings of auxiliaries, arrangements of 
housings, reflectors and shieldings, and in decorative treatments. 


R. G. MAURETTE 


Supervisor of Product Engineering 


Sylvania Electric Products, Inc. 


NLUORESCENT lighting, first introduced to the 
public in 1938, has in a very few years greatly 
advanced the art of artificial illumination. This 

form of lighting has helped to raise the ceilings of lighting 
levels from 5 to 10 footcandles up to 50 and 100 foot- 
candles and more. Equally important, these higher 
intensities have made the lighting fraternity more con- 
scious of glare and brightness, so that today the de- 
sign of a good lighting system not only specifies the 
proper intensities, but must also specify proper bright- 
ness ratios. 

Progress in this new field has changed the usual 
fixture design from the circular type commonly neces- 
sary with incandescent lamps, to a long rectangular 
fixture. In discussing fixture design, the complete 
fixture may be divided into three major components, 
the lamp, the lamp operating equipment (ballasts, 
starters, sockets, wire, etc.) and the fixture (metal 
parts and shielding accessories ). 

Fluorescent lamps are made in several types which 
differ from each other in technical details or starting 
arrangements, rated life, dimensions, color, etc. The 
standard F lamps and the type LS (long shm) are so 
constructed that there is a relationship between the 
average operating period per start and the rated average 
life. For 3 hr of operation per start, life is about 2500 
hr; for 6 hr of operation per start, about 4000 hr; 
and for 12 hr of operation per start, life runs up to 
about 6000 hr. In the cold-cathode lamps rated life 
is independent of the starting cycle and is set at 10,- 
000 hr. 


Type F lamps are available to the designer in ten 


Table I—Standard Sizes of Type F 
Fluorescent Lamps 


Diam., in. 


 & 


Rated lamp watts | Length, in. 


% 
% 
y% 
1% 

1 also 1% 
1k 

l 

1% 

2% 





sizes, the rated watts and dimensions of which are 
shown in Table I. Types LS (long slim) and K 
(cold cathode) are being produced by several manu- 
facturers although the available supply is still rather 
limited. Their ratings and dimensions are shown in 
Table II. 

The most recent announcement of new lamps _ by 
the lamp manufacturers is the newer circular fluores- 
cent, which is also in somewhat limited production at 
present. These 32-watt lamps come with an outside 
diameter of 12 in. The circumference of the tubing 
is 1% in, 

Other lamps not considered here are so-called neon 
or sign-type of fluorescent tubing. With this tubing, 


Wiring diagram for 1940 commercial fluorescent light- 
ing fixture, showing multiplicity of components. 
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Table 1I—Standard Sizes of Type LS (Long Slim ) 
| and of Type K (Cold Cathode) Fluorescent Lamps 


Long Slim Lamps 





| Rated lamp Length, in.* Diam., in. Current, ma 

watts 

15 42 34 100 
25 42 34 200 
23 64 34 100 
38 64 34 200 
22 72 1 100 

38 72 l 200 

30 96 l 100 
52 96 l 200 

Cold-Cathode Lamps 


26 48 1 120 
34 72 1 120 
42 %6 | 120 


* Nominal lengths include lamp and two sockets (back to back dimen- 
sions). The long slim lamps are of the so-called hot-cathode or filament 
type. 


innumerable designs are possible. The nature of these 
amps, including different sizes of tubing and the nec- 
essary operating equipment at the various voltages, 
excludes them for use in fixtures for high production 
purposes. 

The standard F lamp, when first introduced, was 
nade in three wattage sizes and in the so-called ‘‘day- 
light” color. This color, although a close approximation 
to natural daylight, appeared too cool for ordinary 
residential interiors, and its cool or bluish quality of 
light may explain why fixtures were orginally designed 
primarily for factory or industrial interiors. 

Most of the fluorescent lamps mentioned may now 
he had in various colors. First, there is the group 
of white fluorescent lamps which includes the daylight 
amp, cool and bluish, with a color temperature in the 
Kelvin scale of approximately 6500 deg; the 3500-deg 
white lamp which more nearly approaches the color 
values of the high intensity incandescent lamps; the 
1500-deg white lamp, the most recent addition to the 
fluorescent line, with a color quality approximately 
midway between the daylight lamp and the 3500-deg 
white lamp; and the soft white lamp which has a soft, 
pinkish quality used to intensify the warmer pastel 


Wiring diagram for 1946 fluorescent fixture, showing 
components grouped in two ballast housings. 





LINE 


colors. This soft white lamp will no doubt have the 
greatest use in homes and in certain departments oi 
retail stores where this color lamp will enhance the 
merchandise on dislpay. Fluorescent lamps also may 
be obtained in blue, green, pink, gold and red. It may 
be well to note at this time that since fluorescent lamps 
were originally produced, notable increases in lumen 
output have been made. There has also been a marked 
increase in life rating in these lamps along with a de- 
crease in price. 

Next consideration for the fixture designer is the 
lamp operating equipment. Many problems have been 
overcome since some of the earlier fixtures were de- 
signed with the result that today’s fixtures are far 
simpler than previous models. For instance, in one 
of the first four-40-watt-lamp fixtures made several 


Fig. 1 (right)—A_ cut- 
out starter of the thermal 
type, showing the ceramic 
tube with the heater coil 
and the bimetallic strip. 
Fig. 2 (below)—A glow- 
type starter with a small 
glass bulb containing in- 
ert gas, a bimetal strip 
and contacts. 





























BALLAST FOR TWO LAMPS 


CONTAINING TWO CHOKE COILS, 
AUTO TRANSFORMER RESISTOR, 
AND TWO CONDENSERS 
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INSTANT START BALLAST 











CONTAINING AUTO TRANSFORMER, THEE 
CONDENSERS AND A RESISTOR. 
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TWO LAMP INSTANT START BALLAST 





Wiring diagram for 1947 Sylvania No. C-200 instant-start fluorescent lighting fixture. 


years ago there were eight sockets and four separate 
starter sockets. In the center were two transformers ; 
next to them toward the ends were the capacitors; 
next, the ballast coil for each lamp, and inserted at 
various points, several small condensers. 

The simplification that has taken place in the last 
few years may be noted in a similar type of fixture 
as manufactured today. Lampholders and starters have 
been combined into one unit and all other parts have 
been enclosed into two dual-lamp ballasts. With these 
changes, of course, a very much simpler wiring arrange- 
ment has been made possible. This is indicated in the 
diagrams at the bottom of the preceding pages and at 
the top of these. 

Starters have also been improved and annoying de- 
lays experienced in starting lamps have been greatly 
reduced. The first starters developed were of the man- 
ual type. Next came the magnetic type and more 
recently, the thermal type and glow-type starters which 
are most generally used. 

In the thermal type of starter there is a circuit 
breaker consisting of a bimetallic latch which is activa- 
ted by a small heater coil in a ceramic tube. The tube 
is in physical contact with the bimetallic strip, and 
when repeated pulsations of current are passed by the 
starter switch in an effort to start the worn out lamp, 
the heater coil becomes hot and the heat is conducted 
through the ceramic tube to the bimetal latch which 
releases a spring contact, thereby breaking the circuit 





through the starter. A cut-out starter of this kind is 
illustrated in Fig. 1. 

The glow type starter employs a bimetal strip, but 
the heat for this strip is developed by an electrical dis- 
charge in a low-pressure gas, such as neon or argon, 
contained in the glass bulb of the starter. The current 
makes the gas glow, and the resultant heat causes the 
bimetal strip to move over to close a silver contact, 
thus preheating the lamp cathodes. This extinguishes 
the glow in the starter, thus cooling the bimetal strip 
and causing the contacts to open. Current then estab- 
lishes the lighting arc through the fluorescent lamp. 
During the lamp operation, the voltage across the starter 
contact is equal to the lamp’s voltage. The gas pres- 
sure on the starter is so regulated that this voltage is 
not sufficient to cause the glow discharge to recur. The 
starter thus remains entirely out of the circuit. If the 
lamp fails to light on the first opening of the starter, 
or if the circuit is momentarily interrupted, the con- 
tacts in the glow tube are again subjected to full-line 
voltage, the flow discharge is re-established and the 
starting cycle is immediately repeated. One of these 
starters is shown in Fig. 2. 

Ballast improvements, too, have greatly facilitated 
the work of the designer. The two-lamp, high power- 
factor ballast in one container marks the one greatest 
improvement in ballasts, and since this ballast was 
developed, both three- and four-lamp ballasts have 
been made available. The four-lamp ballast was de- 


Fig. 3 (left)—This 150-watt fluorescent industrial fixture contains three 40-watt lamps and may be used for 

continuous row lighting. Fig. 4 (right)—Designed for close work in confined areas, the fluorescent extension 

cord unit fits into openings as small as 2 in. square. It contains a 6-watt fluorescent lamp, weighs only 2% Ib 
and comes complete with lamp, ballast and 12-ft. cord. 
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NOMINAL LENGTH OF LAMPS -8/T 


FIXED PIN SOCKET 


RETRACTABLE PIN SOCKET 
(SPRING LOADED FOR REMOVAL 
o LiMPs) 


SPRING 


‘L0NG SliM BALLAST 
CONTAINING HIGH-VOLTAGE AUTO-TRANSFORMER 
THREE CONDENSERS AND A RES/STOR 


Wiring diagram for Sylvania long slim fluorescent lighting fixture. 


veloped for 100-watt lamps and was designed for higher- 
than-normal-voltage lines—265 volts. This, how- 
ever, may be the forerunner of new designs at lower 
voltages. The fixture designer is still far from satis- 
fied with the weight and bulk of the ballast and quite 
often it is referred to as the “brick” in the fixture. 

Lampholder design for the average type of fixture 
has not changed greatly since the original models. The 
pin type of construction on the lamps has, to a great 
degree, dictated the design of the lampholder. A very 
interesting and positive type of lampholder, however, 
has recently been developed for special jobs where 
lamps are spaced on fixed centers. This type of lamp- 
holder, having spring contact clips, projects a circular 
aber disk over the pins which has practically elminated 
the danger of falling lamps. New lampholders known 
as the, button type, as well as channel type of sockets, 
have been developed for closer lamp spacings in fixtures 
as well as for show-case types of reflectors. 

Designs in fixtures have steadily improved during 
the last few years and design trends of necessity must 
be clossified as to their application and use: industrial, 
commercial, residential and special or custom-made. 

When first manufactured, industrial fixtures consisted 
primarily of two 40-watt or two 100-watt lamps in 
parallel with parabolic reflector hood over the lamps. 
The light was primarily directed downward on the 
working plane and the cut-off angle was most anything 
up to horizontal. 

The RLM (Reflector and Lamp Manufacturers) 


Institute has established certain standards and pro- 
cedure for applying them. The specifications require 
that a reflector must meet certain reflectivity standards, 
have a minimum temperature rise, and that the unit must 
produce a specified lumen flux within a certain area, 
this area being defined by a cut-off angle between any 
visible part of the lamp and the edge of the reflector. 
In the immediate future, it would appear that these re- 
quirements will cover the majority of industrial light- 
ing installations. 

The general trend in industrial lighting points to 
possibly greater use of continuous row fixtures be- 
cause of their economy of installation, and another 
trend is indicated by greater progress in brightness en- 
gineering. The net effect may well be the doubling 
of cut-off angles. The cut-off angle on present in- 
dustrial units is 13 to 14 deg, the edge of the reflector 
being the determining factor. By inserting a center 
longitudional baffle in industrial fixtures and shielding 
the far lamp, the cut-off angle may easily be doubled. 
This reduction in brightness at low visual angles will, 
in effect, greatly increase visibility. 

Another trend in industrial lighting will be the 
greater general use of localized lighting. Many indus- 
trial tasks require levels of illumination far beyond the 
general illumination values now recommended. General 
intensities today may approximate 50 footcandles. How- 
ever, some of the industrial tasks now require 200 foot- 
candles and in some cases many need as high as 500 

(Continued on page 200) 





Fig. 5 (left)—Carrying four 40-watt fluorescent lamps, this commercial fixture has modern glass shielding. 


It can be surface or pendant mounted, either singly or in continuous row. 
new circular fluorescent lamp is made possible in a 


the lamp to be used vertically or horizontally. These 
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Fig. 6 (right)—Versatility of the 


e part by a translucent rotating plastic base, which allows 
ave already been used in floor lamps and other fixtures. 
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Centrifugal Casting of Aluminum 
for Squirrel-Cage Rotors 


* To speed up rates of production using advantages of solid aluminum 


conductor structure, an 


air-operated centrifugal casting machine has 


been developed, capable of completing a casting cycle in 15 seconds. 


ALBERT B. HEMSTREET 
Chief Engineer 
HR Engineering Laboratories 


URING the war several instrument companies 
experimented with centrifugally cast squirrel- 
cage motor rotors of various sizes, ranging from 
about 5¢ in. diam up to 34% in. The advantages of this 
method of casting are reduction in porosity and the 
possibility of using pure metal as readily as an alloy 
Aluminum, which has a low melting temperature and 
relatively high conductivity, is ideal for these castings. 
The light weight of the metal aids in balancing the 
rotors and lowers the inertia, resulting in faster start- 
ing. The disadvantages have been that only single 
cavity molds are used and hitherto the machines have 
been cumbersome and production rates very low. 
Recently, a bench-mounted type of centrifugal cast 
ting machine, which was developed in the laboratory 
of an aircraft instrument manufacturer, was placed on 
the market. Shown in the illustration, it features high 
spindle speeds, up to 15,000 rpm, and _ self-locking 
molds which permit a casting cycle of less than 30 sec, 
comparable with die casting* rates of production. Vane- 
type air motors are used because of their high torque- 
to-inertia ratios compared to electric motors. Speeds 
from 6000 to 15,000 rpm may be accurately controlled 
by regulating the air pressure. Except on the very 


*See “Aluminum Die Cast Squirrel Cage Motor Rotors”, ELEC 
TRICAL MANUFACTURING, July 1946, p. 125. 
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I in. in diam by 111.6 


in. long. 
it was cast. 
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large rotors, the air is applied for only 2 to 10 sec, and 
the casting cycle may be completed in about 15 sec 
Operating pressures range from 30 to YO psi, and tive 
regular air supply available in most shops is adequate. 

With centrifugal casting it is possible to use com 
mercially pure aluminum which has a conductivity ot 
about 60 per cent that of copper, or to tailor the alloy 
to get the resistance the design or application of the 
particular motor requires. No change of mold ot 
method is necessary when changing to an alloy. Where 
a very low resistance is required, however, it may be 
necessary to change the size of conductor bars and the 
thickness of the end rings. In many rotors where the 
change from copper bars with soldered end rings has 
been made, it has been found that increased conductor 
size, resulting from the complete filling of the slot, plus 
the integrally cast end rings, compensated for the in 
creased resistance of the aluminum. Fan blades or bal 
ancing studs may also be cast integral with the end 
rings. 

The rotor laminations must be assembled, or stacked, 
either on the motor shaft or on a short dummy shaft or 
bushing. The latter method is preferred, particularly 
on larger size rotors. On small motors, like phono- 
graph motors, where cost is a premium the rotors may 


| In either case, 


ve cast directly on the permanent shaft. 





Lamination stacking before casting; (B)—The casting as it comes from the mold; (C)—The com- 
pleted rotor on the motor shaft; and (D)—The etched casting from a rotor. 


The stacking for these rotors is 


(Right) Centrifugal rotor casting with balance studs, and the mold in which 
Rotor is 134 in. in diam. 
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Compact centrifugal casting 

machine for small rotors. 

fir motor is below with 

hleeder line to automatic air- 

operated guard. Mold in 

place. Looped tube air-cools 
upper bearing. 


the stacked laminations are preheated from 600 to 800 
I on a continuous furnace, from which they are trans- 
ferred directly to the mold. 

Pouring is done with a special ladle which measures 
the proper amount of aluminum for each casting. Any 
excess is caught by the guard and is removed at inter 
vals. The aluminum is usually melted in quantity in 
graphite crucibles to prevent contamination by iron or 
other impurities. Heating may be by gas, high- 
frequency induction or electrical resistance melting. 

The molds are cylindrical, usually made in two parts. 
The base has a Morse taper shank to fit the spindle 
of the machine. The can top goes over the lamination 
stacking and locks to the base either by threads or by 
the locking method illustrated. Here, six balls, allowed 
some radial movement in the base, fly out and lock into 
an annular groove in the cover when the spindle is 


rotated. This system leaves the top tree when at rest, 
hut securely locked when rotating. 

The molten metal is poured into a small opening in 
center of the top while the mold is spinning. With the 
special ladle, the pouring spout is centered directly 
above this opening and close to it so there is little spill- 
age. The metal flows into the upper end ring space, 
down through the rotor bar grooves and then forms the 
lower end ring. The air in the mold is forced ahead of 
the metal and out through radial vents near the center 
at the bottom of the mold. Any bubbles of gas in the 
melt as well as air may escape so the finished casting 
is sound. As the lower end ring must have an internal 
diameter at least as large as the pouring opening at the 
top, provided by the dummy bushing, no metal can reach 
these vents to clog them. The sprue formed at the top 
is a hollow cone, easily removed by a hollow mill. 





* © Recent Reports on German 
Wartime Electrical Developments 


Several interesting German developments in the de- 
sign of electric motors and generators are listed in 
recent issues of the “Bibliography of Scientific and 
Industrial Reports” published weekly by the Office of 
Technical Services, U. S. Department of Commerce. 
Brief abstracts of these reports appear below. The 
relative reports may be ordered from the Department of 
Commerce, Office of Technical Services, Washington 
25, D. C. The orders should state the report number, 
and whether microfilm or photostat is desired. 


PB 12247. Arrangement for keeping the speed of electric 
machines constant. According to German patent application 
L114108 VIIId/21dl. German patent application L115663 
VIIId/21d1 dated Sept. 6, 1944. 5 p. Price: Microfilm—50c ; 
Photostat—$1.00 

A system in which the alternating current component drawn 
from a set of slip rings on a direct current compound motor 
is used to energize a resonant circuit which in turn regulates 
the flow of current through an auxiliary field winding by means 
of a grid controlled rectifier tube. 
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PB 12249. Arrangement for stabilising the frequency of 
vibrator type inverters. German patent application L115696 
VIIIc/2lg dated Sept. 16, 1944. 7 p. Price: Microfilm—50c ; 
Photostat—$1.00. 

A method employing a grid controlled rectifier tube which 
is controlled by a resonant circuit to control the action of the 
vibrator, thereby maintaining a constant frequency in the output 
of the inverter 


PB 12248. Arrangement for keeping the speed of electric 
machines constant. German patent application L115664 VIIId/ 
21dl dated Sept. 16, 1944. 5 p. Price: Microfilm—50c; Photo- 
stat—$1.00. 

A method employing a ballast resistor in series with a second 
shunt field winding of an electric motor, the current through 
the winding varying according to the line voltage thereby main- 
taining the speed of the motor constant. 


PB 12253. Arrangement for maintaining a constant voltage 
in alternating current generators. German patent application 
L 115667 dated Sept. 16, 1944. 5 p. Price: Microfilm—50c; 
Photostat—$1.00 

\ voltage regulated alternating current generator with two 
wuxiliary exciter windings with partly overlapping resonant 
characteristics and excited in opposite direction. Circuit diagram 
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Historical Design Background of 
a Modern Electric Shaver Motor 


* Impulse-type motors used in today’s electric shavers are highly 


practical and precision-designed true rotating machines, and rep- 
resent many years of painstaking design and development work. 


NORMAN GRAY and GEORGE MEYERINK 


Chief Engineer 


Electrical Engineer 


Schick Incorporated 


NGINEERING development in the past fifteen 

years has raised the electric shaver motor from 

a toy or, at the best, a questionable performer, 
to a universal, steady, highly dependable motor which 
is light, compact, cool to handle and powerful enough 
for the job it must do. It is of interest to look back 
through these years of development and follow the 
progress made in one specific product. 

The impulse type of electric motor was perhaps first 
recorded in a patent issued to George H. Stout in 1886, 
as a new and useful improvement in electric motors for 
powering fans, toys, etc. (See Fig. 1. For contrast, 
a modern shaver motor is shown with it.) Un- 
doubtedly the design lay dormant, having little or no 
practical value because it had an unfavorable power-to- 
weight ratio and did not appear to be as efficient as 
other electric motors being developed at that time. 

It remained for Colonel Jacob Schick in his search 
for a special small power unit to pick up the basic 
principles of this motor and develop it, after much 
















@ &. STOUT. — 
~ Patnted Mar 99,1806. 
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research, into a combination that answered the re- 
quirements for his shaver. Fig. 2 shows a collection 
of the early motors considered by Col. Schick—the 
upper row being those tried experimentally but not 
placed on the market. The item on the left is the 
flexible shaft arrangement on which the initial shearing 
head development was carried out but, of course, 
was too cumbersome for public use. Next is the hair 
clipper motor used professionally at that time (1928). 
This, although comparatively small, was still too large 
for daily use in the home. This condition led to de- 
velopment of a specific motor for the job, and the first 
attempt is the next in line—a vibrator type. The vi- 
brator motor is the natural choice to produce recipro- 
cating motion at low power and seemed at the time 
just the kind needed; in fact, development of this 
vibrator motor was carried on to the point where it 
included an on-off switch and a contact point actuated 
by the armature to allow use on d-c power source. It 
was found, however, that there was one inherent weak- 


Unrrep States Patent Orrice. 


* 





Fig. 1—Facsimile of the 
George H. Stout patent for 
an impulse-type motor issued 
in 1886, the forerunner of 
the modern electric shaver 
motor shown at the right. 
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ness in that the unit would stall on heavy beard patches. 

Not satisfied with the vibrator type of motor. Col. 
Schick turned to the rotating armature, positive drive 
type of motor shown next. This was his first usage 
of the impulse motor and it proved to be a satisfactory 
one. Now that the motor problem was solved, the 
shaver was ready for use and in 1930 the shaver shown 
at the bottom was marketed. 

This motor continued in use with steady improve- 
ments such as use of two movable contact points in- 
stead of one to get a quicker break and the change 
from direct drive of shearing head to the eccentric- 
operated actuating lever which provided better shear- 
ing head action. Other improvements followed: The 
molded bearing support in 1936 greatly extended bear- 
ing life; the suppressor coil in 1938 reduced radio 
interference and gave cooler contact point operation 
with lengthened point life; the shortened field core 
made a more compact unit allowing use of a larger 
capacitor to still further decrease radio interference. 
Thus by continuous research the impulse motor has 
been built up to its present state of refinement, fulfilling 
the basic requirements for shaver use. 

Because little or no information is available about 
the fundamentals of the impulse motor, the set of sche- 
matic sketches at the top of this page is pre- 
sented to show the sequence of action during one-half 
revolution of the armature. The action is, of course, 
repeated twice for each revolution as long as current 
is available to create a magnetic field. 
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Figs. 3 to 7—Schematic se- 
quence of shaver motor action. 
Sequence starts with contact 
points (A) open due to posi- 
tion of cam (B) and with the 
electrical circuit therefore open. 
Armature is moved mechan- 
ically in direction of arrow and 
cam (B) shifts position thus 
closing contacts (A). The mag- 
netic field (C) then starts to 
build up. Movement of arma- 
ture continues until cam shifts 
again thus opening contacts 
and breaking the circuit. 


For the sake of clarity, only the basic elements are 
here indicated ; however, to operate properly, a number 
of refinements have to be added. These appear in the 
schematic diagram, Fig. 8, and the two views of the 
shaver motor (Figs. 9 and 10) and are explained as 
follows: 

The field coil is split in two identical sections, in 





Fig. 2—Stages in the development of Schick shaver: 
(1) First cumbersome arrangement of motor and 
shearing head through flexible shaft, obviously un- 
suited for practical use; (2) electric hair clipper put 
on market in 1928 provided a small motor, but still 
too large; (3) shaver with vibrator-type motor, first 
specifically developed for this purpose; (4) shaver 
with successfully applied impulse-type motor; and 
(5) the shaver as first put on the market in 1930 
with this motor. 
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Fig. 8 (right)—Schematic diagram showing circuit 
elements of impulse-type motor used in Schick electric 


shaver. Fig. 9 (above)—Schick shaver motor with 
cover removed to show relative assembly of the 
component parts. 


fact, both sections are wound simultaneously with the 
same size wire. The purpose of this balanced wir- 
ing construction is to minimize the high frequency 
transients created by the contact point arcing. One 
section of the field is in each side of the incoming line, 
thus serving as a choke coil and because of close 
coupling on the same core, there is a degenerative 
effect which still further attenuates these unwanted 
transients. 

Across the contact points is a 0.025-uf capacitor 
which absorbs the high-voltage surge built up in the 
field coils when the contact points open. 

The resistance coil which is wound around the field 
coil to give greater area of heat dissipation serves as 
a load into which the capacitor can discharge while 
the contact points are open 

The tungsten contact points open and close the elec- 
trical circuit at predetermined intervals, actuated by 
the cam on the armature shaft. 

The shaft on which the armature is mounted (shown 
in Fig. 10) serves several purposes. One end is the 
contact point cam, set at a fixed advanced angular 
relation to the armature in order to contro] the motor 
timing properly. At the other end of the shaft is the 
eccentric which drives the shearing head actuating 
lever. This also is set in fixed relation to the armature 
in order to have ‘the shearing head in cutting stroke 
during maximum armature torque. The shaft is hol- 
low, allowing room for an oil wick and thus serves as 
an oil reservoir feeding oil to the two bearings through 
two 0.040-in. holes. Even though oil impregnated 
porous bearings are employed, this feature has re- 
sulted in quieter operation and longer bearing life. 
Also, to reduce frictional losses, the armature shaft 
surface is finish-ground to a surface roughness specifi- 
cation of 3 to 7 microinches. The eccentric end of the 
shaft is tapped to take the starting wheel, which pro- 
jects through the motor housing and is accessible to 
the user. 

Both the field and armature structure are made 
of laminated 29-gage, electrical grade, silicon steel in 
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favorable time constant. 
this type of motor will operat 


order to provide a 
proper coil design, 
satisfactorily on either a-c 
voltage because it is concerned only with pulses oi 
current regardless of polarity. When the sales de 
partment demands shavers other than the stock 110 
volt variety, this motor is flexible enough not to in 
convenience production. Six-volt shavers for use in 
automobiles, 12- and 24-volt shavers for use in air 
craft, 32-volt shavers for farm use and 220-volt 
shavers for export use are increasing in popularity 
From a manufacturing point of view, this motor is 
ideal as it is only necessary to change the field and 
suppressor windings to cover this voltage range. The 
change is simply in wire size and number of turns 
The method of connecting, space factor, and all other 
motor components remain the same. The wire size 
and number of turns required are based on an ampere- 
turn-to-voltage ratio which gives fewer turns of a 
larger diameter wire for a lower-voltage shaver. 


A PRECISION PRODUCT 


In the Schick dry shaver, the motor operates at high 
speed (approximately 8500 rpm under shaving load ) 
To prolong the life of the parts and to reduce me 
chanical noise, every effort is therefore made to se 
cure as close a fit between moving parts as possible 
An example of this is in the armature shaft and bear 
ing fit. Armature shaft diameter tolerances of + 0.0002 
in. and bearing bore tolerances of + 0.0001 in. are 
maintained in the machining processes and then, in 
assembly, the armature shafts are selectively fitted to 
the molded phenolic bearing mount assembly to insure 
quiet motor operation. 

It is a common misconception that all shaver motors 
are of the bell-buzzer vibrator variety, perhaps be- 
cause of the many inferior quality shavers that flooded 
the market before the war. Shavers of this type have 
done a great deal of harm to the reputable shaver manu- 
facturer because a customer having purchased one of 
these formed the opinion that all electric shavers were 
unsatisfactory, which, of course, made it difficult fo: 
the manufacturers who were producing a quality shaver 
The impulse motor as used in the Schick electri 
shaver is truly a rotating machine and because the 
shearing head design is such as to require a recipro 
cating motion, a means of motion translation is neces 
sary. This translation of motion is done by the simple 
pivoted actuating lever shown in Fig. 10. Here the 
two types are shown, one for the single-head shaver 
and the other for the dual-head shaver. The shear- 


(Continued on page 182) 
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ELECTRIC SCISSORS FOR CUTTING FABRICS 


A vibrator type of motor powers this wound directly thereon with a spe- 
little tool for cutting fabrics from cially designed coil-winding machine. 


silks and rayons to quite heavy wool- |§Thumb-operated contact switch pro- 
ens. The laminations of the magnet vides control. For alternating current 
core are H-shaped and the coil is only. Atlas Instrument Company. 
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SOLENOID-OPERATED PUNCH 
For stapling, marking, riveting, pierc- 
ing, blanking, forming, and drawing 
light metals, plastics, fabrics, leathers, 
etc., this bench punch has a stroke of 
14g in. with an initial impact of 
1500 lb (not a continuous downward | 
pressure following impact). Down- 
ward stroke is energized by the 110- 
volt, 60-cycle solenoid; upward retrac- 
tion is effected by a spring. At the 
instant of activation the solenoid 
draws 15 amp which drops to 2 amp 
at the end of the stroke. The punch 
. may be wired with a cycling device 

to permit consecutive blows where the 

nature of the operation makes this de- 

sirable. The switch may be arranged 

so that the punch operates automat- 

ically as work is fed into it. Height, 

20 in.; throat, 8 in. high and 4 in. 
, deep; wt, 40 lb. Black & Webster, Inc. 
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DICTATION MACHINE USES 
PLASTICS DISK FOR RECORDING 
This office recording and reproducing 
machine uses vinylite disk records driven 
at a constant linear groove speed by a 
pressure roller, shown in the drawings at 
the right, which is driven in turn by a 
motor. Stylus is stationary, the central 
disk- positioning spindle moving away 
from the stylus as operation of the ma- 
chine proceeds. There are 260 grooves 
per in. along the record’s radius. Records 
are 534, 62 or 812 in. in diam, the last 
recording or reproducing for 31 min on 
each side. Such a disk may record close 
to 14,000 words, or 100 letters. Recorder 
head and reproducer pickup are come 
bined in one assembly, with separate styli. 
Signals from microphone or reproducer 
pass through two stages of voltage and 
one stage of power amplification. A 
compensation, frequency-selective, feed- 
back network is introduced so that in re- 
cording the amplification rises at high 
frequency. In reproducing, the opposite 
takes place—that is, frequency response 
is higher at low frequency. The ampli- 
fier also has an automatic volume control. 
Incoming a-c power line is fused and 
then carried to a power transformer, the 
motor, and to an independent selenium 
rectifier. Designed by Thomas G. W. 
Nevell of Cushing & Nevell. The Gray 
Manufacturing Company. 
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MOTORIZED AXIAL. 
FLOW PRESSURE 
BLOWER 
The distinguishing feature 
of these blowers is that the 
motor is built into the central 
hub in such a way that the 
stator, Carrying the primary 
winding, is inside the squir- 
rel-cage rotor upon which 
the blower blades Or vanes 
ar€é mounted. The upper 
illustration shows the rotor 
withdrawn at the left, the 
larger ring being the lamina- 
tions of the rotor core. The 
wound stator is in the center 
and the bearing and brackets 
at the right. One alumi- 
fum casting, which is cast 
through and around the ro- 
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tor laminations, forms the 
rotor bars, short-circuiting 
rings and end bell. A large 
permanently sealed ball bear- 
ing installed within the 
mounting tube at the center 
of gravity of the rotor carries 
the weight of rotor and 
runner. This bearing is rated 
at 1600 Ib radial load at 
1500 rpm. Blowers are made 
in two series—16 and 24— 
indicating the diameter of 


the hub but each series varies 
in other specifications. The 
series 16 illustrated is made 
in 36 to 60 in. diam, deliver. 
ing up to 40,000 fpm at static 
Pressures up to 4 in. of 
water. Speeds vary from 300 
to 1800 rpm and Power rat- 

ings from 1 to 60 hp. Stand- 
ard construction is in monel 
metal but other Corrosion-re- 
sistant metals may be speci- 
fied. The Moore Company. 
























ELECTRONIC ORGAN 
Sixty electronic tubes enable the 
generation of sound correspond- 
ing to a full keyboard of 88 notes. 
Twelve master oscillators pro- 
vide the basic frequencies. Spe- 
cial provisions have been made 
to prevent frequency defects 
greater than 1 part in 4000. 
Oscillations are passed through 
an amplifier rated at 30 watts but 
capable of supplying more for 
limited periods. Stops, pedals, 
etc., operate through electronic 
controls. Combinations of oscil- 
lations permit building up vari- 
ous tonal effects. The organ has 
no motors or mechanical com- 

ponents. Vega-Vox Ltd. 
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* This simplified diagram is char- 

acterized by omission of connect- 

ing wires, with important savings 
in time and effort. 


’ NHE basic idea of wireless wiring diagrams orig- 
inated in our own shops. We noticed that in- 
stead of following the complicated drawings em- 

bodying the wiring diagrams worked out on a drafting 
board, the electricians actually doing the panel wiring 
used a diagram of their own making (Fig. 1). The 
blueprints provided them were described, more or less 
facetiously, as “yards long,” while the diagrams pro- 
duced and used by the wiremen were often on card- 
hoard, about 11 x 22 in. 

Wiring diagrams, whether they are for assembly or 
reference purposes, should be made up of standard sym- 
bols (usually representations of the actual devices) 
placed as nearly as possible in the relationships and 
locations occupied by the devices themselves on the 
machine and panel. The usual procedure is to prepare 
an elementary diagram first. This bears no relation to 
the ultimate layout; the electrical designer is merely 
finding the solution to a puzzle, what devices to use to 
effect the electrical controls specified by the machine 
designer and how to connect them. 

From this elementary diagram a scale layout is made 
to determine the size of the panel required and the best 
arrangement of the devices for economy in space, ease 
of servicing and wiring. This is then used for laying 
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Using Wireless Wiring Diagrams 
of Control Panels 














E. J. RIVOIRA 


Electrical Engineer 


The Cincinnati Milling 
Machine Company 







out the wires for the wiring diagram. 

This is the part with which we are mostly concerned 
in this article. The general procedure in making a 
panel wiring diagram is to replace the physical devices 
with their symbols on a reduced scale. The next step is 
to connect all of these devices according to the ele- 
mentary diagram with the least number of wire-cross- 
ings, for ease in following the layout and in doing the 
wiring. 

This is a large assignment. After sizing up the job, 
the experienced “diagramist” will “rough in” the job; 
first the power wiring, then the long control runs, etc. 
The procedure is usually to lay-in, erase, lay-in, etc., 
until the diagram not only has all the lines shown but 
has the least number of crosses. The complete diagram 
is then cleaned up and all lines heavied up. Many com- 
panies make an ink tracing. The diagram is next usual- 
ly checked by the person making the diagram and then 
completely checked by the diagram checker and ap- 
proved by the engineer. Although the above process is 
explained in a few words, the actual work requires sev- 





Fig. 1—Wiring a control panel for a machine tool with 
a wireless wiring diagram and its accompanying list 
of wires and connections at the left. 
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Fig. 2 (opposite page)—Conventional wiring diag.am for control panel for 2-spindle fin milling machine. 
Fig. 3 (above) —Wireless wiring diagram for control panel of similar machine; wireless principle is applied 
only to the control circuits in the center of the panel. 
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INTERCONNECTIONS 


C49, CR-10 

CLI, CLO 

78-2, C#9, CL-70 

C29, Ch-10 

CHL. CH-17, CR-1/, CR -AF 
CRA, CRI, Ce-tl 

CR2, ceF 





7B-39, FUSE, CL-19, CR, LEA 












18 9, FUSE, LOC, LED. LEA, FR, TR2.7R3, CR2, CLI, 
COW, C#-17, C#-19, CRB, CRT, CLG, C@S, CRI, 

FO-2, CRP, CR-10, CR-1/, CR-12, CRANE, CR-2Q, 
RAO, 6, CPM, CEM, CR 2, CR bh, ©) ha, RII RS, RO 

TB-2, 7021. C10, COM. CL 20, TE $,78 I Cha, L/7, 
OAs, Ce2. £62. LEF 
























e.3. ce) eee 

§ 4 Ce 18, CR-14, 
78-3, oe 7B-6 Ce-1? 
CLC, OLD FAS. Cu-+d, Ch-14 






ad, of 

CL4  OLe 

oLe, 42€& 

Ob, CRs 

76-3, Te, C#: 
7e-3, 7#/ 
78-3, <€A, C#/ 


78-5, C# 20 CRF 
CR-19, CR-18 
CHF CHE 


TE 6 CRAVF, CL-1F 

















os “3. C@-15, C-4% 
e?7 TRA, CRUMP, Ch-16, Cle al 


Jo "s+, C#-/9 














TB-2 , TR : > 
IS CaF, LEA 7 G3, 7k. 7l-2 
/6 #2, CRF 
A 7B-S, ck-/3 
‘8 "S-3, TRI, 78-2 
eo TES, CR- 22 08 -/3 
<o CHR-43 C#-/9 
a/ CK -20, CHA, CL-19, CRA 


aa CRE, CX 22 

2 C#-22, C“LZ 

a¢ TRE CR? 

2s TRO, CRF 

2e 78-§, CR-20, CL? CHRKI.ChA 
2? CRA. CRF 

2s 78-3, CRS 

a? 76-2, CRA, CHI, CHE 
30 \7B-#. CRF, CES 

A CRI, CRE 

32 | 78-2 - CC® 2o 

33 JER CR-10,78 «© 
a4 7e2 78-6 

3s 7S-F, CRI 

Se CHI, CHE 

28 7B-¢, CHB 
| #9 |c#-2/, 72 


Te / 





| sts "B-@ c@-72. 





CRS. CRF 
Fo TRR, CRS, Chal } | 
4 7 3 \78 26 | 03 | 78-6. C42 
a CH2. Ck-2 oe | ud a 
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Fig. 4—Wire table or list to accompany the diagram 
in Fig. 3 on the preceding page. This is an earlier and 
simpler style of listing than that shown in Fig. 5. 


eral days on such a diagram as is shown in Fig, 2. 

How to reduce this time had been a challenge to 
everyone working with wiring diagrams. It can be 
imagined with what interest we examined the cards im- 
provised by our shop electricians to take the place of 
the complicated drawings supplied to them. Investiga- 
tion showed that these substitutes comprised two parts, 
sometimes on separate cards. The first was a list of 
wire numbers plotted against panel devices; the second 
was a diagram showing all devices in their relative 
locations, the devices all designated by letters and num- 
bers as on the first card, but with individual terminals 
also numbered to indicate which are connected together 
(Fig. 3). 

Surely, we decided, this idea could be incorporated in 
our wiring diagrams and save the time of our draftsmen 
and our panel wiremen. If the list and numbered outline 
were sufficient for the wireman, why bother to draw in 
all the lines? Before going ahead, however, we checked 
with numbers of others—suppliers and users. A sample 
diagram brought in the answers—every one preferred 
the new simplified diagram. The universal answer was: 
“Tt is easier to follow.” 

Since the wiring diagram is really intended to show 
only that line No. 25 runs from TR3 to CR7, why not 
say so instead of drawing it in? That is what we do in 
the wiring diagram shown in Fig. 3. 

Fig. 2 shows a wiring diagram of a Cincinnati special 
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4-spindle fin milling machine. Fig. 3 is a diagram for 
the same purpose (slightly different electrical cycle) but 
based upon the “wireless” principle. It will be noted 
that the device symbols and external wiring are the 
same on both diagrams, but in Fig. 3 all lines are left 
off the diagram and in their place a table is used (Fig. 
4). In these figures, chosen as typical, are shown con- 
nections for a fin milling machine having two spindle 
motors, a motor driving a hydraulic pump, a coolant 
pump motor and a fan motor. In addition is spindle 
and dial lighting and various forms of controls. At the 
operator’s station, on one small panel, are nine indicating 
lights, five push buttons and four two-position switches. 

In wiring the panel, or for tracing a wire, one merely 
locates the wire number in the left hand column of the 
tabulation of Fig. 4 and opposite the number are listed 
the devices connected by that particular wire. Since 
all devices are clearly marked and numbered on the 
diagram in Fig. 3, it is a simple matter to trace the con- 
nections. 


PREPARING WIRELESS DIAGRAM 


The wireless wiring diagram consists of a device 
drawing (symbol) and a table. The devices are shown 
in their relative location as normally shown in any wir- 
ing diagram. The device identification marking (CR1, 
CR2, etc.) should be in large letters so devices can be 
easily located and all connections and terminals (con- 
tacts, coils, etc.) should be numbered to agree with the 
elementary diagram. 

The table is prepared in two columns, one for the 
wire number and the second for the device designation 
By following the elementary layout, the table is then 
filled in, listing all the devices to which a wire is con- 
nected. All numbers are arranged consecutively, but 
there may be a gap in sequence due to a particular num- 
her being used elsewhere in the circuit. The usual pro- 
cedure is to take the panel layout mentioned above and, 
using it’as a guide since it is to scale, lay out the wires 
for best wiring arrangement. By following the ele- 
mentary diagram and carefully checking the panel lay- 
out, a rough tabulation is worked up. A starting point, 
usually the terminal board, is selected and the devices 
listed in best wiring order. The wire number is marked 
on the device connection and the device name is inserted 
in the device column next to the number. If a device 
has more than one connection to which the same wire is 
connected, a jumper should be shown between these 
terminals. This is illustrated in device CR-11, in the 
lower center of Fig. 3. 

The panel wireman usually receives the panel with 
devices completely mounted. He first marks the de- 
vices to agree with the diagram. Then he begins to lay 
in his wires as with a normal wiring diagram except 
that he makes the wire connections from the table and 
only uses the panel layout to locate the correct terminal 
on the device. 

Most companies permit the wireman to alter the 
sequence of devices connected by the same wire, pro- 
vided the wire is electrically the same. For example, in 
Fig. 3 wire No. 19 could be run from CR-13 to TB5 
and CR-20, or from TB5 to CR-13 and CR-20, de- 
pending on how the panel wireman can best arrange 
In other companies the sequence shown in 

(Continued on page 178) 


the wires. 
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A Critical Appraiser 


Looks at Non-Automatic Toasters 


* After indicting their bad performance on the basis of flimsy con- 
struction, poor finish, lack of ventilation and misplaced heating ele- 
ments, the author discusses design considerations for an ideal toaster. 


MARTIN BROWNSHIELD 
ELM Laboratories 


RECENT survey of non-automatic toasters, 
A limited as to the sampling, conducted by the 

ELM Laboratories for a consumer research 
organization, suggested that toasters now available are 
not as good as their low-priced prewar predecessors. 
It was a miracle that manufacturers produced toasters 
at all during the reconversion period, confused as it 
was by strikes, materials shortages and price regulations. 
It is unfortunate that this genius for production was 
not equalled by proper engineering of the product. 

Several toasters among those examined were attrac- 
tive in eye appeal. Others showed good tooling and 
design for mass production, but due to lack of basic 
engineering they do not toast bread safely and evenly. 
Like a woman’s handkerchief, they have a lot of frills 
and fancy lace borders, but not enough consideration 
for utility. Some manufacturers apparently gave little 
thought to the functions of a toaster. They wasted 
materials, as most non-automatic toasters are copies of 
inexpensive prewar designs, complete with errors and 
defects. 

A good range in quality is 
represented in the toasters 
tested, varying in price from 
$1.80 to $6.00. All are of 
the non-automatic, flip-flop 
type, most of them with two- 
slice capacity, but one four- 
slice toaster was also in- 
cluded in the survey. 

Each toaster was given a 
critical engineering examination as to the material, 
processing of the parts and their assembly, after which 
rigid tests for stability and utility were made. Electrical 
tests were conducted with a controlled 118-volt, a-c 
power source. Power consumption was given especial 
attention. Current-leakage and insulation-breakdown 
tests were made at 900 volts. Temperature readings 
were made at 3-min intervals at various points of the 
toaster. Thermocouples were placed on the supporting 
surface under center, supporting surface under one foot, 
on handle, on shell and on the toaster door. For actual 
temperatures, see Table I. 

The performance was judged by toasting tests. Bread 
was toasted from a cold start and a second series of 
tests was run after a 15-min preheating period. In 
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most cases, the cold-start, toasting-time requirements 
were about 50 per cent greater than after the 15-min 
warmup period. Note the lack of consistency between 
power consumption and time shown in Table II. 

The scoring method, illustrated in Table III, for 
rating the quality of the toast, was based on taste, color, 
aroma, surface, crust and crumb. Theoretically, reheating 
of bread changes the starch content of flour into dextrin 
and enhances the taste and 
aroma. Intense heat scorch- 
es bread and produces un- 
eatable charcoal. Insuffi- 
cient heat results in slow 
toasting and dry and tough 
toast ; fast toasting, in moist 
and soggy centers. Stale 
toast is tough because it 
has absorbed moisture. The 
toast tests, evaluated by this 
method, indicated that the average efficiency of a toaster 
is less than 60 per cent. 

Is the toaster easy to use? Answers to this question 
are given in the summary of toaster defects in the 
box on the next page. All toasters tested were found 
to have at least one fault and some were guilty of all. 

Five out of the six toasters examined were fabricated 
of steel, the other of aluminum. While steel is stronger 
than aluminum, the finishing problem is more difficult 
as aluminum can be easily polished. Steel must be 
plated or sprayed. Aluminum tooling costs less because 
soft metal dies are easier to make. Metal thicknesses 
of the toaster housings varied from 0.025 to 0.035 in. 
These gages may seem light but are adequate for this 
use, provided proper reinforcing is obtained in fabrica- 
tion of the parts. In the toasters examined, this was 
seldom the case, as most stamped parts were blanked 
and formed with corner seams left wide open.- Only 
one manufacturer used ribbing advantageously to rein- 
force thin metal sheets. Neither angle braces nor 
channel strips were used to reinforce corners or flat 
areas. The shells were loose and shifted position when 
made without braces and with the open corner con- 
struction. This resulted in rattling and jammed doors. 
The latter difficulty unbalances the air flow through 
the door opening and upsets the ventilation system. 

Because drawing dies are expensive, they were used 





ELECTRICAL MANUFACTURING 










Ri 
fe 
Fi 
F 












only a few manufacturers to form bases. While 
some doors were made with drawing dies, the depth 
of the draw was so shallow that these dies were probably 
ieaper than bending and forming operation tools. 
some tools were so poorly made that die marks cut 
deeply into the metal and 
marred the appearance. 
Other tools left rough metal 
edges which are a menace. 

Tab method of sheet metal 
assembly, a trick learned 
from early German toy 
makers, was copied by most 
manufacturers. Passing 
metal tabs through slots, 
then bending or twisting 
them is not good practice for toaster construction. Tabs 
ire adapted for attaching ornamental trim, however. 
Bending tabs is delicate work and a repairman is un- 
justly burdened with the responsibility of handling these 
weak parts. Screws and lockwashers, solid snap 
fasteners and other more rigid methods of fastening 
should be used for durability. 

Fastening wooden legs to the base with rivets or 
wood screws is a common example of poor assembly 
methods used in many toasters. Both plastic and wood 
handles were applied with force fits. Temperature 
changes permit these parts to loosen and come off 
during the toasting operation when the handle is most 
needed. 





TOASTER IS AN OVEN 


The fact that the toaster is actually an oven in its 
simplest form is frequently ignored. As an oven it 
should be properly ventilated for efficient air circula- 
tion. When air-flow theories are abandoned, the result 
is soggy toast or scorched outer edges, with untoasted 
centers. Failure in this one respect was considered in 
the final evaluation as sufficient reason to eliminate the 
toaster as a serviceable unit. Ventilation failures are 
caused by leaks around poorly fitted doors. Grille 
openings on the top of the toasters are mainly orna- 
mental and are not planned to circulate the air around 
the bread. They draw the heat up and away from the 
element. The spacing between the toast and element 
is an important part of the ventilation system. The 
fault in the toasters tested 
is that the bread rests too 
closely at the top and too 
far away at the bottom in 
relation to the element. 

The toasters examined 
were all poorly finished. 
The thickness of the chro- 
mium plating was far below 
the requirements arising 
from the high operating 
temperatures. Many parts showed signs of corrosion 
although they were used for only a few minutes. A 
good finish on the inside of the door is as important 
as on the exterior. Most toasters with only the outside 
of doors polished were susceptible to discoloration and 
corrosion on the inside. A conservative estimate is 
that they would not survive a month or two of normal 
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Summary of Common Toaster Faults and Errors 


Does not toast bread safely and evenly. 

Average efficiency less than 60 per cent. 

Not easy to use: doors jam; flip-flop does not always work; 
parts too hot to handle. 

Flimsy construction: Bent tabs assembly; no ventilation; 
poorly finished. 

Scorches table tops. Lack of uniform heat distribution. 

Elements are not replaceable. 





wear. Element mounting strips were poorly finished 
and inasmuch as these parts are directly in contact with 
high temperatures, corroded badly. 

Enameled finishes were as badly applied as the plating. 
Some parts showed signs of dripping or flowing before 
baking. High-heat enamel finishes are not guaranteed 
beyond temperatures of 350 to 400 F and most toasters 
exceed this maximum limitation. The result is dull, 
blistered and discolored coatings after the first piece 
of bread has been toasted. 

Another basic failure 
arises from the absence of 
electrical supply control. 
Neither on-off switches, 
timers, nor thermostats were 
used. The toaster is plugged 
directly into the power 
supply line and must be 
constantly watched during 
the entire operating period. 
Continued use of the appli- 
ance plug loosens and wears the terminal pins, as they 
are mounted in thin mica spacing washers. A minimum 
thickness of the washer or washer lamination pile 
should be 4g in. Even this thickness does not prevent 
chipping and cracking of the mica under the continued 
strain of sliding the plug on the terminal pins. With 
broken mica insulation, the leakage and shock hazard 
becomes high. Lock washers and jam nuts were not 
always used in the assembly of terminal leads. The 
element lead wires as well as the terminal pins could 
loosen with normal use. Frequent pulling on the cord 
unnecessarily wears the wire and its insulation, and 
may even pull the wire away from its connections, as 
strain relief is not always provided in the cord assembly. 

The electrical element design showed little progress. 
The top section of the toaster is likely to be the hottest 
but, despite this fact, elements are found in some toasters 
today with a concentration of the heater element at the 
upper portion. Prewar toaster elements were quite 





ELM Laboratories is a postwar organization of a group 
of engineers who worked together on development of 
military equipment during the war. Martin Brownshield, 
who heads the laboratory, designed and patented the 
famous “Gerty” direction-finder loop, a hermetically 
sealed radio crystal holder and an intercommunication 


system for submarines. Today the organization works 

chiefly on industrial design and has a number of products 

to its credit including, in the electrical field, stoves, heat- 

ing pads, toasters, flatirons, clocks, and a radio program 
timer and tuner. 














generally made in two sections. The dead area between 
the separate windings of the element prevents an even 
distribution of temperatures and the toast surface is 
uneven. Present-day units copy this error instead of 
designing elements to fit individual heat distribution 
problems. It is difficult to control heat, even with 
perfect elements, if poorly placed ventilation openings 
draw the heat straight up as in a chimney. Most of 
the rising heat strikes the top of the bread near the 
element, and is reflected from the ceiling of the toaster 
to scorch this area of the bread. 

The nickel-chromium resistance ribbon used is of 
better quality, but valuable information offered in the 
resistance wire handbooks is disregarded by the use of 
narrow and thin gage ribbons. A good working width 
is 4, in. The thickness and length of the wire are 
controlled by the required resistance for a_ selected 
voltage, to maintain the working temperature of the 
toaster. Obviously the skimping of material and short 
lengths result in high heat which is present in the 
cheap toasters. The windings of most elements are 


Table I—Bogey and Actual Surface Tempera 
tures on Non-Automatic Toasters 


Prac- 
Location of tical 
thermocouple maxi- 
mumst 


Underwriters’ 
Laboratories 
maximum* 


Average 
available 
toaster 





F Aver- 
c F | Low High age 


Supporting surface 
under center of 
toaster f 150 302 127 





Supporting surface 
under one foot ; 150 302 


| 90 (wood) 194 
| 150 (phen-)302 


olic) 


On handle 


On shell 
On door 


t ELM standard. 
* Standards for Electrical Heating Appliances, No. 10-499. 
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almost identically spaced regardless of the ventilation 
problems of the individually styled toaster. This i 
due largely to the use of mica sheet forms notched by, 
stock dies. In themselves, these element forms ar 
good. The notches are spaced for universal toaste 
application, but manufacturers actually do not selec: 
the correct notch in spacing the winding of the resistanc« 
ribbon. Too often these windings are loose and do not 
adequately support the hot wire which sags with expan 
sion. The connecting portion of the’resistance ribbor 
crossing the opening between the two mica forms has 
no support and is the chief fault of the tandem element 
construction. Initial smoke nuisance and burning-out 
time was not eliminated, as glued rather than clear 
mica stock was used. 

In non-automatic toasters there are no variable heat 
controls. This fact places additional emphasis upor 


the importance of a proper power input in order to 


create a good working temperature for toast-making 
Most of the toasters examined had nameplate ratings 
varying between 400 to 600 watts. Normally the 
marked rating may be exceeded by 5 per cent. How 
ever, despite the importance of this electrical measure 
ment, the power requirements of most toasters exceeded 
the marked rating by more than 10 per cent, but one 
toaster fell short of the marked rating by 40 per cent 
Despite this discrepancy, this toaster performed better 
in some respects with its lower input than at rated watts. 
Others, due to excessive wattage, would make 
hetter heaters than toasters. It may be too much to 
expect a small surface to dissipate 500 or 1000 watts 
and remain at conventional temperature. 


DANGERS FROM SHOCK AND BURNS 


In addition to these specific electrical defects there 
is sometimes a certain amount of danger of shock 
hazard. This is seldom apparent in a new unit but 
it may increase as poor part layout exposes insulation 
to temperatures higher than they can withstand. The 
use of rubber grommets in heat-conducting parts is a 
common error. Further hazards exist when the ap- 
pliance pin terminals are not protected by guard hoods. 
The average leakage in new units is less than 10 micro- 
amperes at 900 volts. This safe figure can be upset 
however by crumbs and dirt collecting around exposed 
terminals. 

Difficulty in loading and unloading the bread can 
cause serious burns. Flip-flop toasters do not always 
turn the bread when the doors are open. Often the 
bread falls between the guard rail and door and in an 
effort to retrieve it, the user may be rewarded with 
burned fingers. Poorly spaced guard rails and inac- 
curate spacing of these guards in relation to the door, 
may contribute to these difficulties. 

Some doors lock in the open position because they 
are incorrectly hinged and have poorly designed spring 
mechanisms. Force needed to close them may send 
the toaster skidding across the table. Hands may be 
burned in hasty attempts to stop the runaway toaster. 
Table tops, too, are in for their share of burns. Sup- 
porting surface below the toaster may be scorched be- 
cause of inadequate thermal insulation and direct radia- 
tion from low toaster bases. In other cases, hot doors. 
when they are open, rest on the table top. 


ELECTRICAL MANUFACTURING 


























Suggested design for an ideal 

non-automatic toaster. Not 

shown are the thermostat and 
cord connection. 
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Most toasters are fitted with wooden handles which 
are not durable. The fact that they are inflammable 
is not too serious but in a short time they may split 
and fall off. Wooden handles fastened with eyelets 
and rivets loosen and turn, and may become dangerous. 
The varnish finish on wooden knobs scorches after one 
hour of use. The selection of phenolic plastics for some 
handles showed that consideration was being given to 
their utility. However, several of these were assembled 
with loose fits and could easily slip off during handling. 
None of the handles were made with metal inserts for 
fastening. 

Toasters are not easy to clean and in attempting to 
do so, the elements are often damaged. None of the 
toasters was designed with a view to easy element 
replacement. A complete disassembly of the toaster, 
including tab bending and twisting, is often required 
for such repair work. 


DESIGNING THE IDEAL TOASTER 


An ideal toaster should have none of these faults. 
Although a toaster is a simple appliance, it cannot be 
properly designed by tool makers, electricians and 
stylists. It requires research, engineering and a proper 
application of physics. In order to design the ideal 
toaster, it is essential that the engineer have a thorough 
knowledge of actual toast-making acquired through re- 
search. He must make a wise selection of materials 
to fit the available manufacturing facilities and apply 
modern techniques and developments in styling the 
toaster. 

The first step is to create an oven that will properly 
toast bread. This is developed by carefully following 
the standard ventilation theories. The spacing between 
the bread and the element ventilates the toaster. With 
the bread held in a fixed position, the air flow around 
it should be used to advantage, to carry the heat from 
the element, simulating the heat distribution «methods 
of the standard baking oven. Any means, even to a 
slight measure of circulating air around the toast, be- 
tween the door and bread, will help draw the moisture 
from the bread and produce crisp toast evenly and more 
quickly. The air flow should follow the surfaces of 
the bread rather than rise in a straight line from the 
element and reflect from the toaster ceiling. The 
ventilation openings should be placed to create such a 
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circulation of air. Smoke tests on a mock-up toaster 
model will trace the flow of air and aid in the styling, 
and largely determine the ultimate shape and appearance 
of the unit. Ventilation openings should be incorporated 
in the finished design of the doors, shell and base. 

A heating element, designed to fit the shape and 
style of the unit, is installed into this basic oven. The 
element must operate at more than 1000 F to generate 
temperatures comparable to those required for normal 
baking. Baking temperatures vary from 300 to 400 F. 
An electric pyrometer should be used in taking tempera- 
ture readings of element surfaces. Element essentials 
are the correct resistance value and the distribution 
of the winding. A good working formula for starting 
laboratory tests is to use one watt for each degree of 
toasting temperature desired. Experiments will deter- 
mine whether this is too high or too low to maintain the 
required temperature to fit the volume of the specific 
design, shape and style of the unit. 

A single ceramic form provides a rigid and durable 
support for the element winding. A solid frame with 
deep grooves prevents sagging of the heated wire. The 
winding pattern for uniform distribution of temperatures 
ties in with the size, length and type of the resistance 
ribbon. Commercial standard width of such wire for 
toaster use is 4g in., with an approximate thickness 


(Continued on page 186) 


Table II—Time Required to Toast Bread— 
Two Slices Simultaneously 


Time required 

















Test Toaster Input, |Time required | after 15 min. 
Number type watts |/fromcoldstart| preheat 

min. sec. | min. sec. 
1 | Two-slice toaster } 413 3 * ‘ee $ | 

2 Two-slice toaster| 462 3 35 2 25 

3 | Two-slice toa-ter| 638 | 2 0 30 

4 Two-slice toaster| 307 4 0 2 25 

5 Two-slice toaster; 414 2 40 1 45 

6 Four-slice toaster| 620 4 18 1 50 

7 | ELM toaster 350 3 00 80 
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Accelerated Thermal Ageing Tests 


on Silicone Insulation 


* Comparative tests at elevated temperatures showed considerable 
differences in ability of .silicone and class B insulations to con- 
tinue their functions on the stator windings of a 250-kva generator. 


GRAHAM LEE MOSES 
Manager, Development Insulation Section 
Transportation and Generator Division 
Westinghouse Electric Corporation 


tion has become a generally accepted engineer- 

ing fact. The electrical industry is in the pro- 
cess of recognizing and establishing temperature limits 
for this type of insulation far above those accepted for 
the best class B insulation. However, the accumulation 
of life-test data is a tedious procedure requiring long 
and costly tests, even when accelerated, and a great 
deal of the evidence offered thus far has been on labora- 
tory samples or small motors and coils. It therefore 
is believed timely to describe comparative tests on larger 
electrical machinery. 

Selected for test was one of the high activity gen- 
erators for marine service which is typical of many 
common medium-size motors and generators. The 
particular frame tested is rated at 250 kva, 440 volts, 
60 cycles. The first machine tested was silicone-in- 
sulated. Later tests were made on a class B-insulated 
machine so that direct comparisons could be made and 
conclusions drawn as to the relative rates of thermal 


[Pre excellent thermal stability of silicone insula- 
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HUNDREDS OF HOURS THERMAL AGEING 


AT 235C BY RESISTANCE 


Fig. 1—Effect of thermal ageing on heat dissipation 
constant of class B-insulated generator after ageing at 
235 C, by resistance. 
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ageing of the two classes of insulation under the con- 
ditions of this test. 

The insulation of the stator coils for both machines 
consisted of the highest grades of mica and glass fab- 
rics. The basic materials used were as nearly identi- 
cal as possible, except for the resinous bonds and 
varnish treatment. A complete description of the 
insulation details is given in the Appendix. 

The generators were driven at 1160 rpm. During 
periods of stator heating, the output terminals were 
short circuited and the field current was adjusted to 
produce the desired current. Thermal cycling was ob- 
tained on the silicone-insulated machine by operating 
the stator and the rotor hot on alternate days whereas 
the class B machine was shut down two hours a day 
and allowed to cool to minimize the total hours of 
testing. The silicone machine had its field over-excited 
on days when the stator was on open circuit. This 
had the effect of a continuous over-potential (of 40 per 
cent) on the silicone stator winding (on alternate days) 
on turn and ground insulation. 

A preliminary temperature test was made to de- 
termine the current at which the machine should be 
operated on short circuit in order to obtain a total 
temperature of 250 C. This preliminary test was made 
at 900 amp on short circuit. At the end of a six-hour 
run, a rise of 355 C by resistance was observed. 

This temperature was higher than had been antici- 
pated and visual observation of the insulation indi- 
cated some deterioration of the varnish coat. The 
stator was therefore given an additional dip in DC- 
990-A silicone varnish, before proceeding with the life 
test in the engineering laboratory. It was noted that 
this extreme temperature did not produce any evidence 
of damage to the varnish film from differential thermal 
expansion of iron, copper and insulation. 

After the stator was re-treated, it was given a spray 
test with tap water (AIEE Standard No. 29) for 48 
hours. Before the spray test the stator had an in- 
sulation resistance of 28,000 megohms (1 minute value) 
After completion of the test the corresponding value 
was 2600 megohms. The lowest observed value during 
the test was 21 megohms. (Somewhat questionable 
because of excessive surface leakage from leads.) 
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Preliminary tests indicated that 760 amp per phase 
would produce a rise by resistance of 210 C with the 
stator shorted. Several checks of this were made by 
“shut-down” measurements during the test, as follows: 


Temp. rise by Ambient 
Check test No. __resistance,C — air temperature, C 
1 216 25 
2 211 25 
3 207 29 
4 209 27 
5 215 25 
6 208 24.5 
Average 211 


From examination of the daily test records, the fol- 
lowing appears to be representative of the average 
conditions during the test on the days that the stator 
was heated: 


Ambient air temperature Zo C 
Winding rise (by resistance) 211 
Core rise (by thermometer ) 94 
Frame rise (by thermometer ) 42 


Out-going air rise (by thermometer) 69 


After 555 hours ageing of the stator winding under 
the foregoing prescribed test conditions, the machine 
was dismantled and the insulation inspected. There 
appeared to be some deterioration of the surface varnish 
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HUNDREDS OF HOURS AGEING 





Fig. 2—Effect of thermal ageing on insulation resist- 
ance of class B-insulated generator aged at 235 C, by 
resistance. 
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Fig. 3—Class B-insulated stator after 1287 hours age- 
ing at 250 C, hot-spot temperature. 


film as evidenced by a slight color change in a few spots 
but the winding was solid and appeared to be in very 
good mechanical condition. 

The stator was then subjected to a 16-hour spray 
test. Before the spray test the insulation resistance 
was 19,000 megohms at 23 C. After the spray test, 
the insulation resistance was less than 0.08 megohms. 
It was evident that the preliminary test at more than 
380 C and the ageing on life test had considerably re- 
duced the moisture resistance of the insulation as de- 
termined by this spray test. The stator was allowed 
to air-dry without heat for 96 hours and its insulation 
resistance recovered to 0.54 megohms. 

It was decided to continue the thermal ageing and 
the machine was re-assembled. First a dryout run 
was made at 300 amp (40 C rise by resistance) and 
the insulation resistance increased to a value of 29 
megohms (hot). The current was increased in steps 
over a 4-hour period until the 760-amp load was reached. 
Four hours thereafter, the hot insulation resistance 
had increased to 800 megohms. 

It was decided to end the test when the cumulative 
time that the stator winding was at temperature (235 C 
as observed by resistance) amounted to 2966.5 hours. 
This decision was based on the opinion that observation 
of the internal structure would be of greater value at 
this stage than later. Extrapolation of the data indi- 
cated that the thermal ageing would be greater for the 
test than for a normal life expectancy at 175 to 180 C 
(hot spot). Thinking at the time of the test included 
a 15 C allowance (above observable temperature by 
resistance) for hot spot. More recently it has been 
agreed to increase this allowance. Therefore, all values 
are given as observable temperature by resistance. 

Subsequent tests clearly demonstrated that a con- 
siderable margin of useful life remained in the silicone- 
insulated winding when this test was concluded. 

The humidity test method was changed during the 
test to conform with the recommendation of the Navy 
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Fig. 4 (top) —Close-up view of class B-insulator stator 

to show damage in removing coils. Fig. 5—Coils from 

class B-insulated. stator after 1287 hours ageing at 
250 C, hot-spot temperature. 


High Temperature Motor Test Committee. This re- 
vised method consisted of humidifying the winding by 
maintaining exposed water surfaces heated above the 
ambient in an enclosure. The generator was first 
covered with a tarpaulin and subsequently with a 
double thickness of waterproof paper and a tarpaulin. 
Water was evaporated at the rate of approximately %4 
gal per 24 hours within this enclosure and the follow- 
ing values of insulation resistance for the stator winding 
were observed : 


Resistance, 
Time of megohms 
humidification (1 min value) 
Start 4900 
3 days 2800 
16 days 1300 
19 days 380 


It should be noted that the enclosure did not con- 
stitute a moisture vapor barrier, so that 100 per cent 
relative humidity could not be held. However, 100 
per cent was reached several times and the exposed 
steel parts of the machine rusted where moisture con- 
densate collected. It can, therefore, be said that mois- 
ture conditions surrounding the winding were relatively 
severe. 
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Immediately upon completion of the final humidi- 
fication test, the following tests were made (no dryout) : 

(a) The stator winding was given a high potential 
test to ground at 600 volts, 60 cycles for 5 minutes. 

(b) The generator was then operated at normal speed 
and maximum field excitation applied, obtaining 40 
per cent above rated voltage (open circuit). It was 
operated for 1 hour without evidence of trouble. 

A short circuit test was then applied as follows: 

(a) The field was energized to produee 450 volts at 
the terminals. 

(b) The stator was shorted and the shorted load 
carried for 2 minutes without signs of distress. 

There was no observable loosening of the bracing 
or tying or cracking of varnish film resulting from this 
test. 

Just prior to breaking down the winding, the in- 
sulation characteristics were re-checked as follows: 


Insulation resistance (1 min) 
Dissipation factor 
Capacitance 


10,200 megohms 
3.2 per cent 
0.0201 pf 


A step-by-step, one-minute high-potential test was 
applied until breakdown occurred as follows: 


Voltage Result 
600 Held 1 minute 
1000 Held 1 minute 
1600 Broke down after 


12 seconds 


Thereafter the winding indicated a ground at 200 volts. 
TESTS ON CLASS B WINDING 


Preliminary tests included : 

(a) High potential test at 2000 volts for one minute. 

(b) Insulation resistance at 500 volts d-c up to 25 
minutes, 

(c) Check of dissipation factor and capacitance. 

(d) Temperature run to establish current required 
to produce the desired temperature rise. (Overheat- 
ing was avoided on this machine in the preliminary 
test. ) 

The initial humidity test and all subsequent ones 
were made by enclosing the stator in a moisture barrier 
and evaporating water from an open pan, heated 5 to 
10 C above ambient temperature. The initial test in- 
cluded a week of humidification. Subsequent humidity 
tests were of 24-hour duration. 

As the test proceeded, it was found that the heat 
dissipation characteristics of the class B-insulated ma 
chine changed appreciably. This made it necessary to 
reduce the current periodically to maintain the desired 
temperature rise. The decrease in heat-dissipation 
characteristic is plotted in Fig. 1 as a function of hours 
of thermal ageing. 

This differed from the experience on the silicone-in- 
sulated stator in that there was no such change in heat- 
dissipation characteristic observed throughout the test. 

Insulation resistance data were used to observe the 
loss of moisture resistance of the insulation. Data be- 
fore and after humidification are plotted in Tig. 2 as 
a function of time of ageing at 210 C rise (235 C ob- 
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served temperature). The curve clearly shows that 
after 600 hours ageing, the moisture resistance rapidly 
decreased until a dangerous condition was reached at 
900 to 1100 hours. Even the “dry” insulation re- 
sistance decreased due to the fact that it was not 
measured until the machine cooled over-night and the 
insulation absorbed atmospheric humidity. 

Comparable complete data are not available on the 
silicone-insulated machine because the humidity test 
method was changed during the test. Final values 
were made by the same method and are comparable. 
At the end of 2966 hours of thermal ageing, the one- 
minute insulation resistance of the silicone-insulated 
stator winding was 4900 megohms at the beginning 
of humidification and 380 after humidification (for 19 
days). In contrast, the class B stator, with less than 
800 hours thermal ageing, reached a corresponding 
insulation resistance value on the 24-hour humidity 
test 


INSULATION FAILURE POINT 


When the last shut down was made on the class B 
insulated machine for a humidity cycle at 1273 hours, 
the winding resistance was found to be erratic. At that 
time the humidity test disclosed that the moisture re- 
sistance of the insulation had been completely lost. The 
insulation resistance fell to 9000 ohms. (The trend 
is Clearly shown in Fig. 2.) Upon application of the 
high-potential test, the insulation failed immediately at 
400 volts, 60 cycles, having stood a 200-volt test for 
5 seconds. 

After the completion of tests both windings were 
opened and several coils lifted. Direct comparisons 
were made as the silicone-insulated winding had been 
held for this comparison. Photographs of both wind- 
ings were made on the same day. In examining these 
photographs, it must be remembered that the operating 
temperatures were reasonably the same but the time 
of operation 1273 hours for class B coils and 2966 
hours for silicone-insulated coils. 

Photographs in Figs. 3 and 4 show the condition 
of the coils as removed from the slots. The insulation 
fell off many coils, being too badly aged to withstand 
the strain of removal. Fig. 5 shows this in more de- 
tail. Some coils had deteriorated to the point that the 
glass wire covering lost its essential mechanical proper- 
ties which provide separation between turns. The 
upper coil in Fig. 6 illustrates this. Varnish and 
bonds were almost completely disintegrated at the hotter 
parts of the coil. There was considerable evidence of 





Fig. 6—Close-up view of class B-insulated coil (upper 
view) and silicone-insulated coil (lower view). 
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Fig. 7—Silicone-insulated stator after 2966 hours age- 
ing at 250 C, hot-spot temperature. 


coil looseness and movement damaging the insulation 
during the last stages of the test. It should be recog- 
nized that the tests reported at the time of failure were 
on the ground insulation whereas tlie turn insulation 
had practically disappeared in some coils. ‘There were 
no observable indications of short circuits. 

The photograph in Fig. 7 shows that none of the 
coils was damaged in removal from the slots. The 
coils shown in Fig. 8 were all in operable condition. 
The insulation had to be cut away to permit inspection 


of the wire and internal structure. The change ot 
color and formation of granular particles at the hottest 
spots were the only serious ageing observed. All 


silicone-bonded materials had reasonably good strength 
and retained satisfactory abrasion resistance for con- 
tinued operation. The lower coil in Fig. 6 is indicative 
of the condition of the glass covering on the wire. The 
turn insulation was present and in operable condition 
on all silicone-insulated coils examined. 

The condition of the wedges at the end of the tests is 
of interest although none used silicone resins. \Vedges 
in the silicone-insulated winding (glass and asbestos 
laminates) were tight and required considerable effort 
to drive out. Glass laminates split as they were re- 
moved, indicating poor ply adhesion. Asbestos lam- 
inates were solid and were removed as complete units 
in most cases. Wedges in the class B winding (cotton- 
phenolic laminate) were loosened and badly deteriorated 
thermally. All came out easily and most came out in 
small pieces. 

The results of these tests should be considered as 
comparative and qualitative, as tests on single ma- 
chines are difficult to evaluate and it is desirable to 
have a larger number of samples to permit statistical 
analysis. The test conditions were controlled so as 
to be reasonably the same for both machines. On this 
basis, the following general conclusions can be drawn: 

1. Silicone insulation has considerably greater (several 
times) thermal endurance than class B insulation under 
the conditions of this test. 

2. The moisture resistance of this form of class B in- 

sulation is lost after 900 to 1100 hours ageing at 235 C 

as observed by resistance. The silicone insulation re- 
(Continued on page 192) 
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Designing Wire Recorder Unit for 
Low-Cost Quantity Production 


* Ingenious use of eddy-current clutches features the unusually ef- 
fective drive system of this precision, low-cost unit made largely from 
die-cast, stamped, screw-machine and sintered powder components. 


HERBERT CHASE 


Mechanical Engineer 


field of magnetic sound recording have taken 

place since a review of the subject appeared in this 
publication several months ago.* That article, in effect, 
constituted a progress report on research and design 
of recording heads, recording media, mechanical and 
electrical systems, and assayed the potentialities in com- 
mercially practicable recorders. It emphasized that 
there were three broad areas of research on which 
further commercial developments depended. These 
areas covered: (1) Improvement in the design and 
reduction of manufacturing costs of combination record- 
erase-reproduce heads; (2) improvement in the per- 
formance of recording media and reduction in their 
cost; and (3) simplified, more efficient, and lower-cost 
drive systems. It will be noted that reduction in 
manufacturing costs is a common denominator with 
the obvious overall objective of designing efficient re- 
corder units adaptable for quantity manufacture. 

In the discussion that follows it is the purpose to 
treat of one recently announced recorder unit (designed 
and manufactured by the WiRecorder Corporation, 
Detroit) that appears to be an excellent example of 
an unusually compact and smoothly operating mechanical 


NUMBER of interesting developments in the 


* See “Design Trends Appraised in Magnetic Sound Recorders,” Alex. 
E. Javitz, ELectricaL MANUFACTURING, June, 1946, page 107. 


Erase gap Record gap 
19.000 in. 0.002 in. 


Wire groove ° 
000425in. wide a 5.2010 in 


Bias coil 


=" in opposite 
= direction of 


Recording and 
reproducing coil 


( | 
Record-reproduce 
coil leads 


A ‘trase coil leads VIEW A-A 


Fig. 1—Assembly of the Armour record-erase-repro- 
duce head. Note arrangement of the laminated mag- 
netic core, the erase and record-reproduce windings. 
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design, precision-built and adapted for low-cost quan- 
tity manufacture. The unit is designed for adaptation 
to radio or amplifier chassis, and is marketed to radio 
manufacturers as a component unit to be built into 
their original sets as desired. The unit is also intended 
for sale to amateurs who may wish to build their own 
recorder-equipped radio sets or add the recorder unit 
to existing radio sets. Entire unit is only 8 in. wide, 
7 in. high and 7 in. deep. With spools and wire it 
weighs 9 Ib. 

Except for the combination recording and repro- 
ducing element itseli—which is actually built to an 
Armour Research Foundation design—the mechanism 
is primarily one for winding a wire from one reel to 
another. This may appear to be a relatively simple 
problem in design but actually it is far from being simple, 
especially when the unit has to yield performance of 
high quality yet must be substantially foolproof and 
capable of being operated by users having no mechanical 
ability or even a rudimentary knowledge of how the 
device operates. 

Specific design and performance objectives for the 
unit included the following major points: 

(1) Low cost and compactness, plus performance of 

high quality, including high fidelity response. 

(2) Ready adaptability to portable or fixed radio 
equipment. 

(3) Simplicity in loading and unloading and ease 
in operation even by uninitiated and unskilled 
users. 

(4) Sturdy, dependable construction, and freedom 
from so-called “wow” and “flutter.” 

(5) Ability to record or reproduce for a full hour 
without attention, using spools of only 2%4-in. 
diam, and capable of being rapidly rewound. 

To attain these and several other objectives, it is 
necessary to have a simple mechanism all elements of 
which can be manufactured rapidly and efficiently. In 
operation certain requirements are fundamental for these 
elements: Speed of wire feed must be constant and 
exceedingly smooth. There must be no slack wire and 
a uniform pull must be exerted in winding. Once 
started, operation must be automatic yet the mechanism 
must be capable of stopping and restarting instantly 
through manual controls. And it should not be neces- 
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sary, except under unusual circumstances, to touch the 
wire itself thus obviating the need for any intricate 
threading. By reference to the following description 
and by study of the accompanying illustrations, the 
reader will be able to follow the development of this 
design until these objectives were met. 

Basically, as already stated, the mechanism is simply 
one for winding the wire (which is 18-8 stainless steel 
and only 0.004 in. in diam.) from one spool to another 
but, as the effective diameter of the coils on the two 


spools varies constantly and there must be no slack 


in the wire, the drive to thé spools when playing can- 
not be positive. Slip must be permitted but torque 
must be continuous and applied without chatter. This 
rules out any ordinary friction clutch or friction drive 
to the spools. As designed, the drive of the wire is 
by friction as it passes between a chromium-plated 
and ground cylindrical capstan of 1% in. diam. and a 
hard-molded and ground neoprene idler pulley which is 
also a true cylinder. (See Figs. 2 and 3.) 

The capstan is on the same shaft with a die-cast, 
zinc-alloy flywheel of 2% in. diam. The periphery of 
this flywheel is in rolling contact with another die- 
cast wheel having a molded neoprene band or tire. 
This second wheel is on the forward end of the shaft 
of the motor which is a shaded-pole, constant-speed type 
rotating at 1500 rpm. Contact between these two wheels 
occurs only when there is pull on the winding reel, 
hence there is no feed of the wire until this reel starts 
to turn. This prevents any loop of free wire feeding 
out before the winding reel starts its motion. 


DRIVING THE REELS 


Since the major function of the unit is to feed the 
wire from one reel to another and afterward to re- 
wind the wire, it is necessary to provide means for 
driving each reel. Moreover, to keep the wire taut, 
there must always be at least a light retarding torque 
on the reel from which the wire is feeding. 

To provide the necessary drive to the reels, they are 
slipped over the front ends of two shafts that extend 
parallel to the motor shaft across each side of the 
unit. (See Figs. 4 and 5.) Free to turn on the back 
ends of each reel shaft there is a steel shell of cup-like 
shape. The outside of each cup includes a pulley 
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Fig. 2—Prototype of WiRecorder unit (left) is nearly 
identical with the production model (Fig. 3, below) ex- 
cept that sand castings were used instead of die cast- 
ings and the reels did not have stamped flanges. Key 
letters are same in both illustrations, although pro- 
duction model is shown without reels (D & E) and re- 
corder head (A). Friction pulley (F) drives capstan 
(B) that in turn drives the wire when latter is pressed 
against it by idler (C). Neoprene-tired motor pulley 
(L) drives friction pulley (F). Reel shaft (M) car- 
ries loose shell pulley (H). Copper sleeve (G) is part 
of eddy-current clutch that drives shaft when pulley 
(H) which contains an Alnico magnet is in contact 
with motor flywheel (1). 


which is driven by friction when in contact with the 
neoprene-tired rim of a die-cast zinc fan-flywheel on 
the rear end of the motor shaft. Spokes of this wheel 
are set at an angle and so provide circulation of air 
over the motor. 

The steel shells are free on their shafts and it is 
therefore necessary to connect them to the shafts by 
clutches if and when the shafts are to be driven or 
retarded. To avoid using a friction clutch, eddy-cur- 
rent clutches of most ingenious design are provided. 
(See Fig. 6.) Such clutches slip without chatter yet 
provide either sufficient torque to create the desired 
pull on the wire or the desired resistance to turning 
needed to prevent over-rtin and consequent slack wire 
when wire is feeding off the reel. 

Although these clutches are exceedingly smooth and 
provide just the amount of torque desired, they are 
quite simple and inexpensive to manufacture. Each 
consists of two basic parts: Alnico 2 magnet and a 
copper siceve. The magnet, which is fastened to the 
inside of the steel shell, is made as a cylindrical sintered 
powder compress except for six deep flutes running 
parallel to the axis along the outer diameter. There 
are thus six poles, one between each pair of flutes. 
As the OD of the magnet is about %¢ in. smaller than 
the bore of the shell, an annulus of 345 in. radial 
depth is left between the magnet and the shell wall. 

Into this airgap projects a copper sleeve 1 in. long 
supported by a die-cast zinc hub fastened to the shaft 
by a set screw. The sleeve does not bear against either 
the magnet or the shell. When any of the three 
movable elements is rotated, eddy currents are 
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Fig. 4—Front and right side of the recorder. One 
wire reel fits on the clutch shaft (N) which carries a 
worm (O) meshing with a laminated phenolic worm 
gear (P). On the worm shaft is a heart-shaped cam 
(Q) which rocks the link (R), the slotted end of 
which reciprocates a bar that fits the square hole (S) 


and carries the recorder unit (not shown). Stamped 

parts of the latching mechanism are shown above the 

control shaft on which plastic knob (T) is mounted. 
Near the knob is a stop plunger (U). 


induced in the copper sleeve, setting up torque either 
to drive the sleeve or permit it to turn in the opposite 
direction with a given torque resistance. The net re- 
sult is that the wire on the reels is always kept under 
tension but is never subjected to sudden jerks or to 
excessive pull. 

When the wire is unwinding and recording or play- 
ing, the reel at the right winds the wire and keeps a 
constant pull thereon, as then the pulley suriace of the 
right shell is held in contact with the driving wheel and 
its clutch is constantly turning the shaft. At the same 
time, the left shell is in contact with a felt brake shoe 
and does not turn but its shaft and clutch are turned 
by the pull of the capstan against the eddy currents 
set up in the mating clutch sleeve which thus exerts a 
light drag and prevents the unwinding reel from over- 
running. 


STOPPING AND REWINDING 


When the wire on the unwinding reel is nearly 
reeled off, the last layer on the hub uncovers the eye 
of a pin set into a recess in the die-cast reel hub. This 
permits the pin to move outward by centrifugal force 
and its shank engages a latch which is tripped and 
stops the capstan, the two reels and the motor. It is 
possible to stop operation at any point, however, by 
pressing manually a button which similarly serves to 
disengage the latch. 

To rewind the wire, the left shell pulley is shifted 
into engagement with the motor fan-pulley rim and is 
rotated in rewind direction. Torque is then trans- 
mitted by the corresponding clutch and turns the left 
reel backward under a definite torque. This pulls the 
wire from the right reel which turns against the torque 
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Fig. 5—Rear view of the recorder showing the motor 

and its fan-flywheel with its neoprene tire that drives 

the pulley shells containing Alnico magnets that form 

parts of the clutches. Each clutch shaft is carried in 

a die-cast bracket that hinges on a vertical pivot about 

which the brackets rock when the pulleys are engaged 
and disengaged with the flywheel rim. 
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reaction of the clutch attached to the reel shaft. 
clutch then slips against eddy currents set up by the 
copper sleeve turning inside the mating steel shell which 
is then in contact with a brake shoe. All motion is 
again stopped when the wire runs off the pin eye in 
the right reel and this pin is thrown out to disengage 
the latching mechanism. 

Reels hold about 7,500 ft of 0.004-in. 18-8 stainless 
steel wire and, as the wire speed when recording or 
playing is 2 ft per sec, a full reel of wire lasts for 1 hr. 
When rewinding the capstan is disengaged, hence the 
reel speed is much higher and a reel can be rewound 
in 8 min. 

The combination record-erase-reproduce head used in 
this recorder is basically the same as the one previously 
described in these pages in an earlier article, already 
referred to. Overall dimensions are somewhat larger, 
and there are other differences that do not affect the 
fundamental principle. The laminated core itself is 
made of Allegheny 4750  nickel-alloy (approxi 
mately 0.70 x 0.80 in.) cut from sheet 0.020 in. thick. 
This part is blanked out to the shape shown in Fig. 1. 
Later the T-shape center section is sheared through 
and bent off at an angle and enough metal is shaved 
off to provide slots that are, respectively, 0.002 and 
0.010 in. wide at each end of the horizontal portion 
of the Tee. Coils of copper wire are then slipped over 
the side projections, after which the Tee is bent back 
into the place of the blank and the 0.002 and 0.010-in. 
slots are solder-closed. This prevents possible subse- 
quent change in the width of the solder-filled airgaps 
at the slots. To finish this “400A Armour” record- 
erase-reproduce unit, a slot or groove is cut for the 
wire along the edge containing the airgaps. 

The theory of magnetic-sound recording and re- 
production on wire and other media has by now been 
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Fig. 6—Eddy-current clutch assembly and its compo- 
nents. These include a steel shell with integral pulley 
on its outer diameter, an Alnico 2 magnet, made in 
the form of a sintered powder compact with longi- 
tudinal flutes, mounted inside the shell, and a copper 
sleeve which projects into the airgap between the mag- 
net and the shell. Inside the magnet and shell is a 
porous bronze bushing which floats on the shaft. 


venerally reported, and it is not within the scope of this 
article to review it in detail. The recording or play- 
back operation is essentially as follows: The wire, fed 
from one reel to another, passes continuously through 
the groove along the edge of the laminated core. The 
variations in the magnetic flux in the airgaps as the 
wire passes leave a reproducible magnetic record of 
sound on the wire. When the wire is run again 
through the recording head, in the same direction as 
when originally recorded, the head acts as a pick-up 
and reproduces the recorded sound. One coil, asso 
ciated with the 0.002-in. airgap, produces the record- 
ing or permits it to be played back. The other coil is 
associated with the 0.010-in. gap and is used for eras- 
ing a prior recording. The bias winding consists of a 
few turns of the erase coil wound around the leg of 
the record-reproduce side and serves to induce bias 
voltage into the record-reproduce gap. 

The WikRecorder unit provides frequency response 
from 80 to 8000 cps with present heads and wire. With 
a base boost in the amplifier this may be increased 
slightly to a total range of 50 to 8000 cps. The response 
is flat + 5 db from 80 to 5000 eps. 

To produce the slot in the edge of this stamped 
laminated core, the latter is set in a dial type fixture 
on a milling machine and is rotated as a fixed, single- 
point cutting tool is fed inward. Actually, the slot 
has a 90-deg V-shape at the top. From the Vee down 
the slot is 0.00425 in. wide and has a radius of half 
this amount at the bottom, total depth being 0.010 in. 
See Fig. 1 showing assembly details. 


FORMING THE CORE 


Material used for making the stamped core is an- 
nealed before and after working. The latter includes 
the bending over of small mounting ears at the edges. 
When completed, (with windings applied) the stamp- 
ing is placed between a pair of small phenolic moldings 
through which lead wires are passed. The sandwich 
thus formed is then inserted in a stamped holder hav- 
ing ears that continue outward at the angle of the faces 
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Fig. 7—Bottom view oj the recorder showing cams on 
the control shaft, various levers and the motor switch 
which the cams operate. The die-cast chassis has four 
legs that rest on rubber supports, not shown. 














bee. 


Fig. 8—Shaded-pole, constant speed motor, rated 1/40 
hp, that drives the recorder, connected to a switch ar- 
ranged for cam operation. 


of the molding. In effect, these faces and ears form 
a broad V-shaped slot that picks up and guides the 
wire into the edge slot of the small stamping at the 
center of the sandwich. 

To the back face of this stamped housing and at right 
angles thereto, a shank of square brass rod is attached 
and later is inserted into a mating square guide hole 
in a die-cast support. (See A Fig. 2.) This hole 
forms a guide in which the shank is slowly recipro- 
cated by a heart-shape cam and lever arrangement 
driven by a steel worm and a phenolic wheel. The 
worm is on the right reel shaft and the motion is 
imparted to the Armour record-erase-reproduce unit 
to feed the wire back and forth across the width of 
the reels. This causes the wire to feed in even layers 
across the reel. 

Each reel has a die-cast hub and stamped flanges. 
A wedge-shaped notch in the hub provides a fastening 
for the wire end and a radial notch is cored for the 
eye of the disengaging pin. Four keys cast integrally 


(Continued on page 172) 
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Betatron—a New Inspection Tool 
for Industrial Applications 


* Originating in a university laboratory of advanced physics, this ma- 
chine has been designed for standardized manufacture, principally as 
an X-ray generator, and is offered as another new electrical product. 


HIRLING electrons around inside a hollow 

porcelain doughnut until they are traveling 

at 99.97 per cent of the speed of light and have 
their individual masses increased, in accordance with 
Einstein’s relativity formula, to approximately 40 times 
that of their masses at rest—such is the job of the 20- 
million volt betatron standardized and offered to in- 
dustry and all other comers by Allis-Chalmers Manu- 
facturing Company. 

The betatron is a member of the family of atom 
smashers, first built in 1940 at the University of Illinois. 
It is therefore newer than the cyclotron (see ELECTBICAI 
MANUFACTURING, September, 1945, p. 132) but not 
quite so new as the synchrotron. It does not neces- 
sarily compete with these other machines, each one 
having its own specialized fields in which it is more 
or less supreme. 

The betatron is described literally as an electron 
accelerator. It resembles a gigantic transformer with 
heavy primary widings and a laminated iron core. The 
primary carries alternating current of relatively low 
frequency. The secondary is a stream of electrons, 
introduced at a suitable point into an evacuated porce- 
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The cyclotron, first of the particle-accelerators, speeds 
up the travel of heavier particles such as ions, protons 
and deuterons. The betatron can handle only electrons. 
The betatron principle, with modifications, has been used 
in designing the synchrotron in which electrons are speeded 


along a path which is like a rectangle with rounded 
corners. Quite different is the linear accelerator, the 
latest addition to the ‘tron family, in which protons or 
other particles may be shot through a long tube, the 
path being continuously straight. 





lain doughnut placed around the central leg of the 
iron core exactly as a secondary winding would be 
Just as in an ordinary transformer, electrons are ac- 
celerated along a secondary winding to produce the 
phenomenon we know as an induced current, so the 
artifically introduced jet of free electrons in the beta 
tron is accelerated under the influence of an increasing 
magnetic field. At the end of the first quarter of the 
primary alternating-current cycle, when the magnetic 
field has reached a maximum strength and is about to 
decline and reverse, the electron stream is diverted 


Fig. 1—The 20-mev betatron 
with dimensions of the mag- 
net indicated. The two coils 
of magnetizing windings, 
representing the primary of 
a transformer, are seen in- 
side the magnet yoke. The 
porcelain doughnut inside 
which the whirling electrons 
act as the secondary, may 
be seen between the primary 
coils. Cabinet at right con- 
tains a 2000-kva condenser, 
input transformer, and all 
controls. 


ELECTRICAL MANUFACTURING 

























BETATRON MAIN MAGNET 


Fig. 2—Essential elements 
of an automatically con- 
trolled betatron. The ioni- 
zation chamber supplies a 
cumulative charge to a grid 
in the integrating monitor 
circuit at the lower right 
which trips the magnet 
breaker when a_ predeter- 
mined value of X-ray ex- 
posure is reached. 
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from its circular raceway and made to perform the 
job for which the apparatus is intended. 

The stream of speeding electrons can be used in 
many ways by physicists in laboratories, chiefly in 
studying further the nature of matter, energy and 
radiation. For such purposes energies of hundreds 
of millions of electron volts are frequently necessary. 
The 20-million volt machines being built by Allis- 
Chalmers, however, have usefulness chiefly in the 
generation of X-rays. In this way the machines first 
supplied by this manufacturer are being used by mili- 
tary services of the United States for the inspection 
of ammunition and equipment. It is similar purposes 
for which it is believed industry can use considerable 
numbers. Other machines will undoubtedly go to work 
in assisting the effort of medical science to achieve 
understanding and control of cancer. 

For the production of X-rays the speeding electrons 
are deflected against a tiny target with a width of 0.010 
in., or even less, which becomes the focal spot of a 
beam of X-rays capable of producing photographs 
through 20 in. of solid steel in a few minutes. 

The output and capacity of the A-C betatron have 
been set at points found by calculation and experience 
to be optimum for industrial radiography. Penetra- 
tion of X-rays through heavy metals increases with the 
energy of the electron beam up to about 20 million 
electron volts, but at energies beyond that point the 
penetration decreases. The reason for this is a phenom- 
enon known as “pair-production,” which briefly is 
the conversion of energy into matter—the reverse of 
what takes place in an atomic bomb. Production 
of electron pairs is followed by the generation of 
secondary X-rays and even tertiary rays may be emit- 
ted, all of which tend to diffuse the image on the 
photographic plate. At 20 mev, the ratio of the total 
exposure, including these pair-produced secondary and 
other rays, to the exposure from the primary rays alone 
is unusually high—about 1.2. For 10 mev it is about 
1.7 and at 1 or 2 mev it is approximately 10. These 
indexes suggest a principal reason for the high order 
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Fig. 3— Sine wave of Me reo 
magnetic field strength, 
showing time of injecting 
and diverting the elec- 
tronic beam. 
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AFTER ACCELERATION 
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Fig. 4—Schematic plan of the doughnut showing how 
successive rotary paths of the electrons approach the 
equilibrium orbit near the doughnut center. 


of clarity and detail in X-ray photographs made with 
this machine. Another reason is the pin-point target at 
the apex of the X-ray beam, minimizing parallax, and 
facilitating interpretation of the photographs. 

In operation, the magnetizing current produces a 
sinusoidal magnetic field as shown in Fig. 3. The 
electrons are injected at point A, shortly after the 
field has passed through zero. Acceleration takes place 
as the field increases until it reaches its maximum 
value at B, at which point the electrons are caused to 
deviate from their orbit and strike a platinum or 
tungsten target. producing X-rays. The path of the 
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Fig. 5—Details of stacking arrangements jor 
laminations in central pole pieces of the magnet. 
Laminations are stacked into wedge-shaped seg- 
ments which in turn form a circular pole piece. 


IMPULSE COUNTER 


electrons within the doughnut is indicated in Fig. 4. 

The electron stream is diverted by a pulse of current 
flowing through a turn of wire fastened to each pole 
face just inside the equilibrium orbit. This causes the 
electron to spiral outward and strike the target mounted 
on the back of the injector. Thus, only the first quarter 
of the magnetic cycle is used, the remaining three- 
quarters being periods of idleness. The electron streams 
and the resulting X-rays therefore proceed in spurts 
or bursts with the frequency of the basic magnetizing 
current. 


SOME DESIGN DETAILS 


The magnet yoke of the 20-mev betatron is small 
compared with that of a cyclotron. It has dimensions 
indicated in Fig. 1 and weighs about 3 tons. It is 
divided horizontally and provided with a motor-driven 
jack for elevating the upper half to permit ready re- 
moval and replacement of the porcelain toroid or 
doughnut between the central pole faces. 

The stacking of laminations in the central legs of 
the magnet is one of the critical features of design. It 
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Fig. 9—Absorption curve of steel and theoretical X- 
ray spectrum showing radiation for various energy 
values of the 20-mev betatron. 
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Fig. 6—Exposure control ciroutt, schematic fupction 

of which is indicated in Fig. 2. lonization chamber 

at upper left is located a few aac from the target 
and all radiation passes through it. 


is essential that the density of the magnetic field be 
uniform and therefore radial arrangement of the lam 
inations was decided upon, This entailed the accurate 
cutting and fitting by hand of thousands of small 
sheets. They are assembled i in packets of eight sheets, 
all alike, which are handled as a unit. Adjacent packets 
vary in dimensions to permit the formation of wedge 
shaped assemblies as shown in Fig. 5, many of which 
are combined as segments to build up the circular 
pole face. Laminations are of grade 52 silicon iron, 0.014 
inch thick. 

The magnet is energized by an alternating current 
of 150 amperes at 13,000 volts, 180 cps. The maximum 
density of magnetic induction in the central pole pieces 
is about 10,000 gauss. The 180 cps is obtained from 
i commercial 60-cycle supply by a frequency-tripling 
transformer which supplies 25 kw. Power could just 
as well be supplied from a motor-generator set if it 
were desired. 

In order to tune the magnetizing circuit to 180 cps- 
that is, in order to achieve resonance—a bank of capa- 
citors rated at 2000 kva is placed in parallel with the 
magnetizing coils. Capacitors and all controls are 
housed in a cabinet separate and some distance from 
the betatron. 

One of the more interesting elements of the con- 
trols is the automatic exposure control circuit, the 
purpose of which is to cut off the power supply when 
a pre-set point has been reached in the quantity of X- 
radiation. This is convenient for properly timing the 
exposure of photographic plates or films with various 
thicknesses of subject material. The unit of X-ray 
exposure is the Roentgen, symbolized by r, and the 
operator sets the control in advance for the number 
of r desired, determined from standard graphs or tables. 
The circuit shown in Fig. 6 then takes over. 

The entire beam of X-rays freshly emanating from 
the betatron passes through an ionization chamber 
which is connected to the grid of a triode. Ionization 
effects are cumulative and the resulting bias on the 
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tube grid eventually brings about the automatic open- 
ing of the power supply circuit at the point desired. 
The two radiographs in Figs. 7 and 8, showing the 
structure of a 3-hp squirrel-cage induction motor, were 
made at a demonstration of the betatron installed at 
Picatinny Arsenal. They are reproduced merely to in- 
dicate the extent of detail possible in X-ray photographs 
made with this machine, not with the intention of sug- 
gesting that the X-raying of motors might be desirable 
or advantageous. These figures have been consider- 
ably reduced, the original negatives measuring 14 x 
17 in. In the originals individual wires in the stator 
winding are located and can be traced; the laminations 
in the stator core can be counted ; and bearing raceways 
are clearly distinguishable. Knowing the distance of 
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Fig. 7 (top).—Side view of 
a 3-hp induction motor, X- 
rayed in 60 sec at a distance 
of 8 ft from the betatron. 
Square outline at right is 
the terminal box on outside 
of motor frame. Fig. 8 (be- 
low) —End view of same 
motor shown in Fig. 7, ex- 
posed 90 sec at a distance 
of 8 ft from the target. 
These photographs are great- 
ly reduced and cannot show 
the detail visible in the 
original negatives. 


the motor from the pin-point target it would be possible 
to scale these photographs and compute dimensions 
very accurately. In fact, it would undoubtedly be 
possible to reproduce the entire design of this motor 
from these two photographs alone. 

Industry will find many uses for the 20-mev beta- 
tron. The inspection of assembled products may con- 
ceivably be among them, just as it has already been 
found to be an important function at the government 
arsenals. But the inspection of materials is a surer 
field, particularly forgings and castings and the glowing 
blooms of hot steel in rolling mills. The speed of the 
new machine makes it possible to perform 100-per cent 
inspection in many places without delaying production. 
The clarity and precision of the indications on nega- 
tives made with its use are not the least of its advan- 
tages for inspection of large pieces of metal. A 0.030 
in. crack or cavity may be detected through 18 in. of 
steel. Alloys of various kinds, including those of 
copper, can be successfully inspected in thicknesses of 
4 to 18 in. 

The betatron is thus an example of a product taken 
from the laboratory where it was originated, re-designed 
for production and offered for application in industry 
ahead of the development of a demand. It illustrates 
the best traditions of American industry in promoting 
new products. 


Battery Manufacturers Elect Murray 

C. E. Murray of the Willard Storage Battery Co., Cleveland 
was elected as president of the Association of American Batter) 
Manufacturers at its recent annual convention held in Chicago 
Other officers elected include: Lester Perrine, Perrine Quality 
Products Corp., Waltham, Mass., first vice-president; J. A 
Minch, Auto-Lite Battery Corp., Toledo, Ohio, second vice 
president; A. H. Daggett, National Battery Co., St. Paul, Minn 
secretary. Spring meeting of the group will be held in Los 
Angeles, May 19-21, inclusive. 
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e High Fidelity Performance 
e Low Operating Cost 


* 


JANUARY 1947 





MAGNETS 


MAY DO 


iT BETTERS 


be! were ready We Cerseoudsirazé WYFux" 


Magnetic Recording Tape with full fidelity performance 


HYFLUX magnetic recording tape is a new “pack- 
aged energy” product of The Indiana Steel Products 
Company offering for the first time full, rich, high 
fidelity performance at moderate operational speeds. 
HYFLUX, the result of over a third of a century of 
experience in permanent magnet production aug- 
mented by independent research of the Battelle Me- 
morial Research Institute, is a paper tape coated 
with fine high-energy magnetic particles with char- 
acteristics comparable to the well-known grades of 
Alnico. The simplicity of its design, its high fidelity 
performance, and the low cost materials used in fab- 
rication provide HYFLUX tape with exceptional 
advantages for modern commercial recording. 

* Reg. U. S. Pat. Off. 


Although The Indiana Steel Products Company will 
only produce HYFLUX Tape itself, the importance 
of developing a soundly engineered recorder for 
HYFLUX magnetic tape was recognized. The com- 
bined work of The Indiana Steel Products Company 
and the Physics Research Division of the Midwest 
Research Institute resulted in a single basic mecha- 
nism whichincorporates outstanding new refinements 
in recording magnetics, electronics, mechanics, and 
acoustics. These engineering findings will be avail- 
able to all recording machine manufacturers who are 
HYFLUX licensees. Write today for additional 
information on the technical application of HYFLUX 
recording tape. 


HYFLUX Magnetic Recording Tape Brings These New 
Advantages to the Field of Sound Recording 


e Compact... % hour recording 
on a single 8 MM reel. 


e Permits Precision Editing 


THE INDIANA STEEL PRODUCTS COMPANY 


PRODUCERS OF “PACKAGED ENERGY” 


6 NORTH MICHIGAN AVENUE * CHICAGO 2, ILL. 





SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


VALPARAISO, INDIANA 
STAMFORD, CONN. (CINAUDAGRAPH DIV.) 


© 1946 The Indiana Steel Products Co 
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e Flexible and Durable in Use 
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Color Television Develops Under 


Stimulus of Rivalry 


* Two well known electrical manufacturing concerns, each in association 
with one of the large broadcasting chains, are getting ready to tele- 
vise in full color, each using an independently developed method. 


~; YOR some years the Columbia Broadcasting System 
has engaged in the development of a method and 
equipment for the transmission and reception of 
television in color. More recently the Westinghouse 
Electric Corporation has been associated with this work 
and has announced its purpose to be the design, de- 
velopment and production of the electronic equipment 
required for the broadcasting of color television, com- 
prising the studio equipment and the transmitter. The 
present status of the project was recently described 
by D. L. Balthis, Westinghouse industrial electronics 
engineer, in a paper presented before a technical con- 
ference. 

In the meantime the Radio Corporation of America, 
with: interest and promise of cooperation from the 
National Broadcasting Company, has engaged in a 
development for similar purposes. The net result 
appears to be that the American public will have a 


COLOR & 
FLICKER 

CONTROL 
PANEL 


SELECTOR 
LENSES 


choice of at least two workable systems of providing 
color television, with high-grade talent working to per 
fect each. The public is sure to have better technical 
service and programs as a direct result of this compe 
tition. 

Soth systems employ electronic scanning with 525 
lines. Both use red, blue and green as primary colors 
and transmit images corresponding to these three colors 
Both have started with the transmission of images from 
35-mm color slides but CBS is also ready to transmit 
from moving-picture color film and its associated sound 
track. On the other hand, there are important differ 
ences. 

Mr. Balthis, in describing the CBS system, says 
that the signal developed by the camera tube, as the 
color images are scanned, varies in strength accord 
ing to the instantaneous intensity of the images and 
the spectral response of the camera-tube phosphor. 
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Fig. -Block diagram of Westinghouse-CBS 
a of television in color, showing appli- 
cation to transmission of colored slides or 
colored motion-picture film with sound track. 
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THE VITAL LINK IN EVERY INDUSTRY... 


WILCO CONTACTS 


They keep the power Howing !/. 


In applications where life itself may be involved, as well as in 
every-day industrial applications, WILCO CONTACTS assure a 
steady, uninterrupted flow of power. WILCO CONTACTS 
function dependably in every range of frequency operations 
by bringing to each operation requisite ductility, hardness, 
density, freedom from sticking, low metal transfer, high 
conductivity and arc-resistance. 

@ You, too, can depend on WILCO CONTACTS to keep the 
power flowing in your products through the matchless qualities 
provided by exclusive WILCO processes. WILCO engineers 
will gladly help you select from a great variety of available 
WILCO contact materials the particular contacts suited to your 
needs—or develop new alloys for special purposes. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. © Branch Offices: Chicago, Detroit, Los Angeles 


WILCO PRODUCTS INCLUDE: 


CONTACTS 
Silver - Platinum - Tungsten - Alloys 
Sintered Powder Metal 


THERMOSTATIC BIMETAL 
All temperature ranges, deflection 
rates and electrical resistivities. 


SILVER CLAD STEEL 

JACKETED WIRE 
Silver on Steel, Copper, Invar or 
other combinations requested. 


ROLLED GOLD PLATE AND WIRE 


NI-SPAN C* 
New Constant Modulus Alloy 


SPECIAL MATERIALS 


* Reg. Trade Mark, The International Nicke wel 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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Fig. 2—The composite signal transmitted in the Westinghouse-CBS system of color television, with successive 
synchronizing pulses as shown. The dimension H is 26.5 microseconds, corresponding frequency is 37.8 ke. 


This accomplishes color analysis. In turn, at the 
viewing tube, the reproduced image is viewed through 
similar filters synchronized with those of the camera unit 
The color fields, following in rapid succession, are inte- 
grated by the observer’s eyes through the persistence 
of vision. This accomplishes color synthesis. Filters 
and phosphors are selected for the camera tube and 
viewing tubes so that a transmitted white standard 
can be received as the same shade of white, which, also 
will be the same shade of white produced by the view- 
ing tube for equal signals on the grid during red, blue 
and green periods. 

The 525-line scanning standards established for the 
studio equipment represent a compromise between the 
best possible system performance and the limitations 
of current engineering design. The horizontal line- 
scanning frequency is 37,800 lines per second; the 
color field frequency 144 fields per second; and the 
interlace ratio 2:1. The color frame frequency is 48 
frames per second, referring to a single trichromatic 
scanning of the picture during which alternate horizontal 
lines are skipped. Two color frames are required to 
provide a complete color picture so that the color 
picture frequency becomes 24 pictures per second. The 
frame frequency is 72 frames per second, using this 
term in the same sense as in black-and-white television, 
and referring to the number of times per second dur- 
ing which the complete picture is scanned in black and 
white with a 2:1 interlace ratio. 

A simplified block diagram of the studio equipment, 


as developed by CBS and being built by Westinghouse, 


is shown in Fig. 1. All of the electronic units in the 
studio equipment are operated from a line power source 
of 120 volts, 144 cycles—the same frequency as the 
color field frequency. In this manner 60-cycle hum 
components, which might effect a loss of interlace, are 
eliminated from the synchronizing signal and scanning 
tube circuits. Also, the generation of non-stationary 
hum-bars due to the beating of 48-cycle picture com- 
ponents with 60-cycle hum in the video circuits is 
avoided. Driving the 144-cycle frequency converter 
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with a 60-cycle synchronous motor assures that the 144- 
cycle power is synchronous with the local 60-cycle 
power, and permits the use of ordinary 60-cycle synchro- 
nous drive motors where required in the system. 

The manner in which sound intelligence is added to 
the composite output signal is of special interest. 
Normally, for black-and-white television, two different 
radio-frequency carrier frequencies are employed, one 
for sound and the other for the picture signal. Here, 
in place of two carriers, sound is transmitted on the 
same carrier as the picture signal. This is an innova- 
tion primarily applicable to color television due to the 
use of higher line-scanning frequencies. 

This method of sound transmission offers the ad- 
vantages of reducing the channel width required for 
a given station by the elimination of the sound carrier 
and sidebands normally required to transmit sound 
Other possible advantages include a decreased cost for 
transmitting and receiving equipment, and improved 
reception of picture and sound resulting from more 
optimum receiver tuning with the use of a single 
carrier frequency. 


COMPOSITE PICTURE SIGNAL 


The composite picture signal is shown in Fig. 2. This 
signal is quite similar to that of standard black-and- 
white television except for the numerical constants 
and the insertion of sound and color-synchronizing 
pulses. Negative transmission is employed so that 
the black level, or blanking level, is reached at 75-per 
cent modulation. The horizontal, vertical, and color- 
synchronizing pulses occur above black level between 
75 and 100 per cent modulation. 

The horizontal synchronizing pulses occur at line 
frequency and are provided to synchronize each line. 
The vertical synchronizing pulses occur at the end of 
each field of 262.5 lines and are sent to synchronize 
each field. A serrated waveform is employed for the 
vertical pulses in which long pulses at double line fre- 


(Continued on page 206) 
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HUNDREDS OF CONTROL 
PROBLEMS SOLVED WITH 
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Design engineers are discovering new, efficient, money-saving applica- 
tions daily for Guardian basic-type Stepping Relays. Typical applications 
include Automatic Sequence selection of circuits; Automatic Sequence 
cross connection of circuits; circuit control of Automatic Business 
Machines; control of Production Totalizing and Conveyor equipment; 
remote selection of records on Coin Operated Phonographs; Automatic 
Circuit Selection controlled from a pulsing dial; Automatic Wave Changing 
on short wave transmitters. This Guardian Stepping Relay is furnished for 
three basic types of A.C. and D.C. operation: Continuous Rotation—Electri- 
cal Reset—Add and Subtract. On each of these types the contact finger 
rotates in a counter-clockwise direction and all three types are designed 
to follow 10 pulses per second within the rated voltage range of the relay. 
Special construction prohibits skipping or improper indexing of the ratchet. 
Guardian Steppers may be furnished as separate units; in combination 
with relays, contact switches, solenoids, etc., completely assembled and 
wired to terminals; mounted on special bases or in enclosures. Any 
standard Guardian Stepping Relay can be modified to meet practically 
all “‘special’’ stepper control applications where quantities warrant 
special designing. For complete details write for Bulletin SR. 


GUARDIAN \G) ELECTRIC 


1627-A W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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GUARDIAN SERIES R 


i Continuous Rotation 


In this type the contact finger advances one 
step each time the circuit is made and 
broken. Weight approximately 20% ozs. 


2 Electrical Reset 


Resets when a second coil is energized. 
Weight approximately 23 ounces. 


3 Add and Subtract 


Steps back one or more contacts at a time 
instead of resetting completely. Weight ap- 
proximately 282 ounces. 


TYPICAL GUARDIAN UNITS 
AVAILABLE IN COMBINATION 
WITH GUARDIAN STEPPERS 
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Series 100 
Snap-Action Relay 


Guardian 
Featherub Switch 


Series 500 


Midget Relay Series I-A Solenoid 
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ASA Implements its Postwar 
Program for Consumer Standards 


* Notable progress has been made during 1946 in this direction, with 
initial emphasis on improved procedures and increased engineering fa- 
cilities. Electrical appliances loom large on list of ASA _ projects. 


ONSUMERK goods standards as a powerful lever 
in raising the level of national purchasing power 
formed a recurrent theme in the discussions 

before the 28th annual meeting of the American Stand- 
ards Association held on November 21 and 22 at the 
Waldorf-Astoria, New York City. Mrs. Guy Moffett, 
representing the American Association of University 
Women and the American Home Economics Associa 
tion, and member of the ASA Board of Directors. 
sounded the consumers’ viewpoint in her statement : 
“Estimates indicate that we could buy 25 per cent more 
with our money, if individual consumers had the facilities 
for rational choices now available to business purchasing 
agents.” The historical interest of the ASA in fostering 
and expanding consumer goods standards and the prog- 
ress shown in this direction were emphasized in the ad- 
dress of retiring president Henry B. Bryans, executive 
vice-president, Philadelphia Electric Company, the 
report of Howard Coonley, chairman of the Executive 
Committee, and the report of the Standards Council, 
delivered by Cyril Ainsworth, assistant secretary and 
technical director of the association. It was ‘stressed 
throughout that the entire program in the direction of 
consumers standards is being rapidly accelerated under 
the guidance of the ASA’s Advisory Committee on 
Ultimate Consumer Goods and the various industry 
correlating committees. 

In his report Mr. Coonley recalled that in February. 
1946, the relative roles of government and industry in 
the fields of standards were clarified to a large degree 
by the acceptance in substance by the Secretary of Com- 
merce of the recommendations of the Policy Committee 
on Standards, headed by Charles E. Wilson, president 
of General Electric Company. As a result, the ASA 
was in effect named to act. as the “coordinating and 
catalytic agent” of producer, distributor, consumer and 
government in the development of voluntary standards.* 

In projecting new and wider fields of endeavor, the 
ASA naturally devoted its major efforts during 1946 to 
broadening its organizational base. Implementing in 
particular its plans for development of consumer goods 
standards, the following two important steps were taken : 
(1) Three posts on the ASA Board of Directors were 
filled with representatives “thoroughly familiar with 
consumer problems,” and (2) a separate technical di- 





*See “ASA Widens Scope of Activity,” p. 119, April, 1946, issue 
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Howard Coonley (left), chairman of the ASA Execu- 

tive Committee and recently elected president of the 

new International Organization for Standardization. 

Frederick R. Lack (right) elected new president of 
the ASA. 


vision to work on consumer goods was set up with its 
own efigineers and technicians. 

The three new members of the Board of Directors 
are Mrs. Moffett, who will represent the ultimate con 
sumer, Max Gertz, vice-president and merchandise man 
ager of B. Gertz, Inc., representing the distributors, and 
Rk. Oakley Kennedy, until recently vice-president, Cluett 
Peabody and Company, who will reflect the manufac 
turer's view. Heading the consumer technical division is 
Dr. A. Frank Tesi, who comes to ASA after 15 years 
with the Mellon Institute where he was a Research 
Fellow specializing in consumer goods, including elec 
trical appliances. 

Although, as already stated, emphasis during 1946 
has been on organization, some very definite progress 
has been reported in the direction of standards in a 
number of consumer goods. Here is a summary of the 
work in progress on electrical appliances in particular : 

Domestic Electric flatirons, C70—(Sponsor: Na- 
tional Electrical Manufacturers Association )—It is ex- 
pected that this project will take in increased areas in 
line with a recent recommendation from the ASA Ad- 
visory Committee on Ultimate Consumer Goods that 
the need for standards for portable electric space heaters 
and portable electric hot plates be referred to the Elec- 
trical Standards Committee and that the Sectional Com- 
mittee on Domestic Electric Flatirons should be re- 

(Continued on page 196) 
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Redesign 


A standard motor engineered to 
meet the special requirements of 
your product, combines the performance and cost advan- 
tages of both a standard motor and a special motor. The 
motor is not just added to the product; it is built into the 
product. Consult with our engineers NOW if you plan to 
use production-run quantities of small motors (1/500 to 
1/15 H.P.) in your 1947 products. A skilled, experienced 
factory engineer will meet with your engineers in your own 
plant. Ile’ll make a thorough study of your product design. 
He’ll engineer the 
physical and electri- 
cal characteristics of 
the motor you need 
—adapt a standard 
motor specially to 
your product. Write 
today, describing 
briefly your product 
design plans. 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N.Y. 
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MOTORS AND GENERATORS 
ORDERS RECEIVED 
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RADIO RECEIVING SETS 
UNITS = 1000 SOURCE-RMA — 





SALES OF GEARING 
_(1928=100) _SOURCE- AGMA 
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ELECTRIC HOUSEHOLD RANGES 
SALES IN THOUSANDS OF UNITS (NEMA MEMBERS ONLY) 


Motors and Generators—Components include all sizes of a-c 
generators; integral horsepower, polyphase induction motors up 
to 200 hp; integral horsepower d-c motors and generators up to 
200 hp and 3% to 150 kw (from Aug., 1940) ; and integral horst- 
power single-phase motors (from Jan., 1944). Fractional 
horsepower motors not included. 


Radio Receivers—Figures include manufacturers’ sales of all 
models—console, table, combination, battery-operated and auto- 
mobile. 


Gearing—Does not include turbine or propulsion gearing. 
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Barometer 


ELECTRICAL INSULATING MATERIALS 
SALES BILLED 
AVERAGE MONTH, 1936-100 SOURCE-NEMA 














MACHINE TOOLS 
AVERAGE MONTHLY SHIPMENTS-$MILLIONS SOURCE-NMTBA 
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Electrical Insulating Materials—Components include laminated 
products, manufactured electrical mica, special electrical porce- 
lain, varnished fabric and paper, and vulcanized fiber. 


Electrical Energy—Through 1945, average monthly sales. 

Electric Household Refrigerators—All sizes; domestic and 
foreign sales included. Based on reports of companies par- 
ticipating in NEMA activities. 

Electric Household Ranges—Standard and apartment models 


over 2%4 kw; domestic and foreign sales included. Based on 
reports of companies participating in NEMA activities. 
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IGHEST QUALITY 


Top quality materials only are used in RADI- 
BESTOS Wire. 

Constant supervision of the insulating machines 
| by experienced, competent workmen. 

| Continuous inspection of all operations and 
| finished samples to see that every spool of 
RADIBESTOS Wire is of uniform quality and 
fully up to the high standards of the Under- 
writers’ Laboratories and the even higher 
RADIX standards. 

Yes, you can be sure that RADIBESTOS asbestos 


covered Wire—either solid or stranded—will 












meet your every requirement for HIGHEST 
QUALITY. | 





SEND FOR CATALOG AND WIRE SAMPLES 


RADIX //... COMPANY 


2800 EAST 55TH STREET * CLEVELAND, OHIO 
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MIDGET SELF-HEALING CAPACITORS 
Seli-healing capacitors (trademarked Solite), using a 
metalized paper construction instead of the conventional 
multipaper and metal foil design, offer a radical reduction 
in weight and space, and many fields of application in ex 





tremely compact electronic devices. One model is only 3 
in. long and % in. in diam, and weighs only 0.08 oz. Stand 
ird RMA capacitor with equivalent rating (0.1 mf and 200 
wvdc) is 154 in. x % in. and weighs 0.32 oz. The new ca 
pacitors are available in both nonmetallic and metalli 
housings and in standard d-c voltage ratings up to 400 volts 
‘The metalized paper used in the construction of these ca 
pacitors has extremely thin coatings of aluminum metal of 
the order of 25 to 100 millimicron. Breakdown does not 
occur until a weak spot develops in the single-sheet dielec 
tric. This is said to occur but rarely, but in that event the 
resulting arc discharge through the metalized paper vapor 
izes the aluminum coating around the weak spot, thus self 
healing the failure by redepositing the aluminum as an 
aluminum oxide, an excellent insulating material. Sola: 
Manufacturing Corp., 285 Madison Ave., New York 17 


OILTIGHT PUSHBUTTON UNITS 


Manufacturers announce a new line of oiltight pushbutton 
units, selector switches, and indicating lights particularly 
adaptable for machine tools in addition to general applica- 
tions in other equipment. Diaphragm seal and rubber gasket 
are incorporated in all units of the line to assure protection 
against entrance of oil. The momentary-contact pushbutton 
unit comes in several standard circuit arrangements. All 
contacts are double-break and are made of silver. The selec- 
tor switch unit is available in SPDT or DPST forms. Con- 
tacts are cam-operated. Heavy springs and sliding contacts 
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are used to assure positive action. The indicating light unit 
has the same single-pole mounting arrangement as the push- 


button units and selector switches thus facilitating construc- 
tion of special assemblies. Units are available for use on 
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110-125 or 250 volt a-c or d-c circuits. They may be used 
on higher voltages with separately mounted resistors. Gen- 
eral Electric Co., Apparatus Dept., Schenectady 5, N. Y. 


TWO-POLE OPEN-BLADE SWITCH 
Snap-action, open-blade switch is designed for 2-pole ap 
plications and is available with single-throw and double 
throw contacts. Standard operating pressures are from 3 
to 5 oz. Ratings: 15 amps, 125 volts, a-c. Movement diffe: 
ential is approximately 1/16 in. Overall dimensions: 2% 





x 25/32 x ¥% in. Rolling spring is made ot beryllium 
copper. Terminals are supplied as illustrated or at the 


rear. Acro Electric Co., 1305 Superior Ave., Cleveland 14 


PRECISION ROTARY ACTUATOR 


Multipurpose rotary actuator illustrated here (Model 
182) is adaptable to a wide field of precision applications 
such as remote positioning controls in air and oil systems; 
actuation of locking devices; controls in radio tuning ; com 
puting and indexing machines; industrial instruments, etc 
Maximum output at minimum weight and size is featured in 
the design. Weight of entire unit varies between 1.25 and 
1.75 lb. Unit is only 5 in. in overall length including worms, 
worm gears, and helical gears housed in a compact shell 





Motor is a special model with integral electromagnetic disk 
type brake to assure precision control. 

Multiple nonreversing rotary limit switch may be incor 
porated for any number of positions up to 16, and multiple 
reversing rotary limit switches up to 8 positions. Charac 
teristics such as speeds, operating torques, motor rating, 
windings, etc., can be varied to meet specific requirements, 
and either intermittent or continuous duty models can be 
built. Certain features such as radio noise suppression, 
thermal protection or position-indicating transmitter are 
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THE NEW GENERAL MILLS 


“TRU-HEAT”’ ELECTRIC IRON 


WITH PLASTICS HANDLE 
MOLDED BY CMPC 


You can’t imagine General Mills dealing with any but top-notch sources 
of supply. That’s why it was only natural that they selected CMPC to 
mold plastic handles for their new ““Tru-Heat” Electric Iron. 
Shaped for comfort, the new “‘Tru-Fit” handle provides an easy, 
With its unique safety side-rests, the "'Trn- restful grip and the extra space between iron and handle means less 
Heat” iron is easily rolled on either side heat on the hand .. . features which make for easier selling, and, of 
instead of tilted back on the heel. With this course, enthusiastic users. 
lower center of gravity, tipping accidents Particularly interesting is the method of molding this handle. Though 
ave avetded. cored for insertion of cord and ‘‘Tru-Heat” fabric selector dial, no 
removable split cavities were necessary. Cores were withdrawn hydrau- 
lically. Result . . . fast, accurate, economical production. 
CMPC has a knack of providing the right answer to ’most any kind 
of plastic molding problem. Perhaps that’s why the biggest names in 
a ICAG @) industry come to CMPC .. . why parts molded by us are usually found 


on the “best seller” list. In any case, it’s a mighty good reason for 


MO LD 2 D discussing your problems with a CMPC Service Engineer. There’s 
atpiiace 


CORPORATION VTE a Wablert 


1024 North Kolmar Avenue, Chicago 51, Illinois e Representatjves in principal industrial centers 


COMPRESSION AND INJECTION MOLDING OF ALL PLASTIC MATERIALS 
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This is a cut away drawing of the synchronous 
motor that powers Ingraham’s electric clocks. It 
shows where plastics are used. What makes this 
motor different is that Ingraham’s are sticklers 
for quality and absolute precision. Naturally they 
chose \Vorthern Plastic Parts for their motors. 


Probably you don’t make clocks, but if you use 
plastic parts of any kind, Vorthern can make them 
for you. Northern has the facilities, the knowledge 
and the years of experience that will take a load 
of worry and apprehension off your shoulders. 
Your whole manufacturing picture will have 
changed for the better tomorrow if you will get 
in touch with Northern today! 


Northern can make it for you 
... and you'll be glad they did 


INDUSTRIAL CHEMICAL CO. 


37 YEARS OF PLASTIC MOLDING EXPERIENCE 
7-11 Elkins St. 
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optional. Torque output rating, depending on combination 
of motor size and overall gear reduction, varies between 15 
and 65 Ib-in. Lear Inc., 110 Ionia Ave., N. W., Grand 
Rapids 2, Mich. 


HEAVY-DUTY A-C RELAY 


Rapid-action, compact a-c relay will accommodate as many 
as 10 individual pairs of contacts and will operate on a 
circuit-closure interval as brief as 0.010 sec. Designed orig- 
inally for heavy-duty use in vehicle-actuated traffic control 
systems, it has been found to stand ip under service re- 
quirements as high as 10 million operations per year. It 
is now available for general industrial application. 

Individual phenolic insulation is provided for each con- 





tact spring to assure high insulation resistance—of the order 
of 300 megohms between contacts or to ground. Standard 
coils are rated 115 volts, 60 cycles, and 12 volts, 60 cycles. 
The pure silver contacts are rated 5 amps, 115 volts, a-c, 
and 10 amp, 115 volts, a-c, both noninductive. Other rat- 
ings supplied on specification. A variety of contact combina- 
tions can be assembled. Automatic Signal Div., Eastern 
Industries, Inc., 120 Regent St., East Norwalk, Conn. 


HERMETICALLY SEALED MERCURY SWITCH 


Metal-enclosed mercury switch for a broad range of 
applications in remote controls and automatic equipment 
features a fused hermetic seal between metal and ceramic 
elements. Switch is 4 in. long and 4% in. in diameter. 
Rugged construction and complete metal enclosure is de- 
signed to assure hazard-free operation in atmospheres where 
switch-sparking is likely to occur. Switch has a continuous 





current capacity of 100 amp at 110 volts or 220 volts, d-c 
or a-c. At full load rating, temperature rise is only 25 C 
above ambient under normal operating conditions. The 
switch is said to have been tested with flash currents as 
high as 500 amp. Mercontrol Inc., 278 Pearl St., New 
York 7. 


SELF-SEALING PLASTICS INSULATING TAPE 

Vinyl backing provides several noteworthy features to 
this addition (Series V) to the Scotch line of self-sealing 
electrical insulating tapes. Available in overall thicknesses 
of only 0.007 in. to 0.010 in., this tape is characterized by 
stretchability and flexibility, by flame resistance, and by 
resistance to oils, acids, alkalis and corrosive agents. Its 
oilproofness is particularly desirable in applications with 
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SELENIUM RECTIFIERS 
ARE THE.BETTER RECTIFIERS 




























Each plate is a rectifier in itself. Rectification is not BACK 
dependent on high pressure contact between surfaces. 

SELENIUM EFFECTIVE 
; : LAYER 4 RECTIFYING 
2 Space saving. Plates operate at high voltage per junc- AREA 
tion, and at high current density per unit area. Advan- 
tages: smaller plates, smaller stacks, or fewer plates per 


. BARRIER 
stack for given voltage or current requirement. nO 





3, Plates carefully graded at factory, according to forward 


FRONT 
ee ELECTRODE 
and reverse resistance, and type of rectifier circuit. 


4 High efficiency maintained over a wide range of output. Construction of Selenium Rectifier Plate. Cur- 
rent flows from the back plate to the front 
electrode, but is blocked in opposite direction. 


The DEPENDABLE Rectifier is the 
rectifier built for your job 





t The point can not be too often urged that the Aighest efficiency in 
c rectifier service is possible only when the rectifier is perfectly 
adapted to the equipment it is intended to serve. 


Many years of application of this principle to Fansteel rectifiers have 
proved its advantage to the user—in dependable performance, and often 
in actual cost-saving. 


All the conditions under which your rectifiers are to operate are taken 
into account beforehand, by engineers of long specialized rectifier expe- 
rience. Thus the risks of ordering on general specifications are eliminated. 
To this advantage is added Fansteel Quality Control, assuring efficiency 
precision and uniformity from beginning to finished product. 


You are cordially invited to make use of Fansteel engineering 
and technical services without any obligation on your part. All 
data and information is held in strictest confidence. For your 
convenience ask for Fansteel Technical Information Form, 840-B. 








. Write for BRANCH OFFICES IN PRINCIPAL CITIES ? 
wW Manual RDP-107 





RECTIFIER DIVISION 
CHICAGO, 





HLLINOTS 
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tagged for the big jobs! 


HEXACON 
SR aa ile 
SOLDERING 

IRONS 





Follow the leaders — and 
you'll use HEXACON! For 
rugged, heavy duty work or 

for light, intricate work...for 
continuous production or 
hard-to-get at work...here’s 
the answer. One reason jis 

“Balanced Heat” — dissipating 
excessive element-impairing 
heat — and minimizing element 

-urn-outs and tip replacements. 
Another, is their light weight and 
efficiency. 

LITERATURE AVAILABLE — The com- 
plete HEXACON line of screw tip 
and plug tip irons from 40 to 700 

watts, and with tip diameters ranging 
from %” to 1%”, is fully illustrated and 
described. Write today; no obligation. 


HEXACON ELECTRIC COMPANY 


177 WEST CLAY AVE., ROSELLE PARK, N. J. 


TSyaret| 


TYPE P-150 
(illustrated) 


HIGH-QUALITY, LONG-LASTING SOLDERING IRONS 
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machine tools and printing machinery, while the extreme 
thinness makes for space-saving in many applications. Tape 
is furnished in 36-yd rolls without a liner or separator i 
widths of % in. to 1 in. Standard colors are yellow and 
white. Dielectric strength (average test results, ASTM 
short time test) is 7000 to 10,000 volts per mil, depending 
on the grade. Minnesota Mining & ‘Manufacturing Co., 
St. Paul 6, Minn. 


SELF-CONTAINED CONDENSING UNIT 


Open-type electric condensing unit for a broad range of 
refrigerating equipment is available in two models rated at 
Y%4 hp (Models R-50 & 51) and two at 14 hp (Models R-55 
& 56). Heavy-duty capacitor motor is used to provide high 
starting torque, low starting current, high power factor and 





maximum running torque. Motor incorporates automati 
reset overload protection; precision die-cast aluminum ena 
bells to reduce weight; effective lubrication system; and 
other features designed to assure maximum efficiency and 
performance. Compressor is of the positive displacement, 
vertical reciprocating, single-acting type designed for effi- 
ciency, easy servicing and durability. The air-cooled con- 
denser is hot tin-dipped for corrosion protection, and other 
details include abundant fin surfaces to permit rapid heat 
dissipation. 

Vertically mounted liquid receiver is a seamless steel shell 
with hydrogen-brazed copper ends to withstand high pres- 
sures. Capacity is extra large—153 cu in. with pump-down 
capacity of 5% lb which allows 20 per cent expansion at 
100 F. Receiver has a fusible safety plug. Condenser uses 
Freon 12. Overall dimensions 1154x20x 16% or 16'%e 
in. Net weight is 105 or 108 lb, depending on model. Jack 
& Heintz Precision Industries, Inc., Cleveland 1, Ohio. 


PERMEABILITY-TYPE RADIO TUNER 


The radio tuner illustrated here (E-L Vario-Tuner) is 
of the permeability type and has been designed for table 





model radio receivers. Basically this tuner applies the prin- 
ciple of inductance tuning as opposed to capacitance tuning. 
It achieves this by moving compacted powdered iron cores 
along specially wound coils thus varying their inductive 
reactance. Tuner provides full band coverage 540 to 1620 kc 
and consists essentially of a r-f tuned unit and an oscillator 
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ees yes, you can rely upon Mitchell-Rand to supply the particular compound 
or wax to meet your specific requirement .. . and if in the extensive line totaling 
more than 3500 formulas, there isn't one which meets your conditions—then, 
Mitchell-Rand will create a compound embodying every quality required . . . an 
outstanding example of such special service is the development of EX 1257 
Dipping and Impregnating Wax—just check the following specifications of the 
latest in Mitchell-Rand's large list of Waxes and Compounds: 


Specifications and Test Data 
M-R EX1257 Dipping and impregnating Wax 
Ring and Ball Softening Point 171 to 177° F. 
Melting Point, UTD 
(Ubbelohde Method) 192 to 198° F. 

Penetrations 32/200/60-8 to 10 
77/100/5-6 to 8 
115/50/5-10 to 12 

Flash Point 500° F. 

Specific Gravity at 60° F. 1.005 color tan 

Viscosity, Saybold+ Furol at 250° F.—175 to 180 seconds 
at 275° F.—125 to 130 seconds 
at 300° F.— 90 to 95 seconds 


M-R COMPOUNDS M-R WAXES 


RESIST high voltage breakdown PENETRATE fibre . . . floss 
. . » salt spray atmosphere . . . . . » bakelite . . . paper and 
humidity . ... cracking or flaking cloth. 

. .. acids and alkalis. HAVE low viscosity . . . high 
HAVE excellent flexibility . . . surface tension ... good elec- 
adhesive qualities ... . high cold . trical characteristics. 


flow...good thermal conductivity. MORE THAN 3500 FORMULAS 


No matter how difficult or involved your insulating and im- 
rere Wax or Compound problems are—bring them to 
itchell-Rand ... the "Electrical Insulation Headquarters" 


MITCHELL: RAND INSULATION COMPANY, INC. 


PR a ea ae COrtlandt 7-9264 NEW YORK 7, N.Y. 


A PARTIAL LIST OF M-R PRODUCTS atta tae ie tit | 

Insulating Papers and Twines Fiberglas Saturated Sleeving, Vornished Tubing Cotton Tapes, Webbings and Sleevings 
Cable Filling and Pothead Compounds Asbestos Sleeving and Tape impregnated Varni-h Tubing 

Friction Tape and Splice Varnished Cambric Cloth and Tape Insulating Varnishes of all types 
Transformer Compounds Mica Plate, Tape, Paper, Cloth, Tubing Extruded Plastic Tubing 


Fiberglas Varnished Tape and Cloth 
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DESIGNED FOR THE 


Feature BUILT-IN RESISTORS 
. 


Bw 
y 


FOR 
110 VOLTS 
and 
HIGHER 


A RUGGED UNIT. Consumes a small amount of current 
(under one milliampere) and has dependable long life. 


FEATURES: 


1. Resistor integral with socket 
assembly. Value to suit sup- 
ply voltage. . 

. Moulded Bakelite Socket. 

. Full-view Jewel Plastic Cap 
for visibility at all angles. 

. Rugged terminals, binding 
screw or permanent soldering 


& wh 


type. 

. High resistance to vibration 
or shock. 

. Supplied complete with bulbs. 


4) 


Dialco Pilot 
Lights, in thou- 
sands of vari- 
ations, are UN- 
DERWRITERS’ 
LABORATO- 
RIES listed. 


‘“DIALCO’’ PLN-849 Pilot Lights 





NEW NEON-51 LAMP 


PT TTT te 






BUILT-IN 
RESISTOR 
HOUSED 
IN SPRING 
CONTACT 
EYELET 


WRITE FOR NEW 


UT TST Ge ae 


900 BROADWAY - 


NEW YORK 3, N. Y 


Telephone: ALgonquin 4-5180-1-2-3 


50 KVA 


@ All steel construction 
eliminates unnecessary, non- 
working weight. Heavy duty 
design for capacity perform- 
ance at 55°C. Available in 
auto and insulated types 
from 1/10 KVA to 50 KVA, 
single phase, 60 cycle, up to 
600 volt primary. 


ACME ELECTRIC 
35 Water St. 







CORPORATION 
Cuba, N.Y. 
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section. It is provided without the drive pulley or with the 
single standard model pulley shown. It is described as 
comparing favorably with the conventional ganged con 
denser tuner system it was designed to replace. Complete 
characteristics available from manufacturers. Electronix 
Laboratories, Inc., 122 W. New York St., Indianapolis 4 


PRECISION HELICAL POTENTIOMETER 
Linear, wire-wound variable resistor of the helical type 
illustrated has been designed for use in aircraft instruments, 
electronic calculators, and other precision applications 





~ all 


Light weight and small size fits the resistor particularly for 
applications where space is limited. Design calls for rigid 
specifications in all components. Resistance element consists 
of a special alloy core and a single, closely spaced layer of 
resistance wire with a low temperature coefficient. Linearity 
of the completed resistance is maintained by electronic con- 
trol during the winding operation. Positive stops are pro- 
vided and terminals are conveniently brought out through 
rear of the aluminum-alloy housing. Contact parts and 
terminals are brass, silver-plated. All parts are machined; 
no molded or cast parts are used. 

Both 5- and 10-turn units are standard; odd numbers of 
turns and special resistance values can be provided on 
specifications. Resistance values are available up to 3000 
ohms per turn with Advance wire, and up to 6000 ohms with 
Nichrome. Normal resistance tolerance: + 5 per cent. 
Linearity is better than 0.5 per cent. Power rating: 1.5 
watts at 55 C. Rotation 3600 deg + 10 deg (10-turn unit). 
Weight is less than 2 oz (10-turn unit). Dimensions vary 
with number of turns; standard 10-turn unit has body 
length of 17 in. Van Dyke Instruments, P. O. Box 696, 
Tarzana, Calif. 


XENON-FILLED HALF-WAVE RECTIFIER TUBE 

Half-wave xenon-filled rectifier tube (EL 16F) finds 
application in rectifier circuits providing up to 96 amp d-c 
at voltages varying from 24 to 600 volts for supplying d-c 





motors, magnets and batteries. Tube is adaptable for direct 
panel-mounting without socket. Characteristics: Average 
anode current 16 amp; peak anode current 96 amp; peak 
inverse voltage 620 volts; average arc drop 7 volts, filament 
voltage 2.5 volts. Tube is independent of surrounding tem- 
perature. Tube may be used in special circuits for applica- 
tion with vibratory motors. Electrons Inc., 127 Sussex Ave., 
Newark 4, N. J. 
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For want of a nail, a shoe was lost...and a horse, 
and a battle, and a kingdom. 


For want of a quality rubber cord, manufacturers 
of electrical appliances may well lose the confidence 
of customers in their product, and loss of confi- 
dence means loss of sales. 


You can rely on Rome Cable flexible rubber cords 
to add the finishing touch that means ready accept- 
ance of your product. 


With insulation and jacket of rubber compound, 
they’re designed and manufactured to give long 
and uninterrupted service under the most severe 
conditions. 
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ESICO 
SPOT woo 


i. 


a 4 ot time-saver. Treadle-oper- 
Automatically advances iron 
~ ¥ solder, = poe operator’s hands 





free for 
ESICO 
ae _— 


_ 


Positive TIP control prevents over- 
tn cannot fall below sol- 
dering temperature. The only prac- 

tieal method of controlling heat in 

= os exclusive -SICO fea- 


Dependability is only one 
of the many outstanding 
qualities enjoyed by all 
ESICO products for al- 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
formance, get ES ICO 
Soldering Equipment! 


Write Today 
for Complete 
Information on 
the Esico Line 


=Ip= 





ELECTRIC SOLDERING IRON CO. Inc. 


2846 West Elim Street, Deep River, Conn. 
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TYPICAL D.W.D. 
SOLENOIDS 
FOR AC or DC 








No. 2923 Pull Type 


Any voltage, end 25 to 60 cycles. 
Deta based on 110 volts, 60 cycles 
l-inch stack solenoid. Torque: 0 to 
3 inch pounds. Maximum stroke: 
Ye in. 


\D \s Performance ASSURED by 


WHAT'S INSIDE AS WELL AS 
THE SURFACE OF Solenoids 








SOLENOIOS AiAY LOCK 
ALIKE BUT QUALITY /$ 
MORE THAN EYE-DEEP 








laminated _stéel 


Pressure-riveted 
frames. Mounting side plate one 
piece. Phosphor bronze plunger 
guides. Cadmium plated. Impreg- 
nated cloth-taped coil. Designed for 
specifications of design-engineer for 
industrial uses. 


WHATEVER YOUR PROBLEM 
IN SOLENOIDS 


Bring them to Davis for better 
solenoids to your specifications. 
More than 30 years’ experience, and 
two large plants. Send B/P or sam- 
les for estimate. 

lenoids, Transformers, Coils, As- 
semblies, Windings for every elec- 
trical purpose. 


DEAN W. DAVIS & CO. 


1006 FIRST ST. KENTLAND, IND. 
Factories in Chicago and Kentland 
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ADJUSTABLE PRECISION THERMOSTAT 


Highly sensitive adjustable bimetal type thermostai 
(Type S) for electrical appliances is specially designed for 
precision control and long service. Independent bimeta! 
strip actuates the stainless steel or inconel contact springs 
and since the bimetal strip carries no operating current 
inductive heating of the element is eliminated. The heavy 





duty contacts are spot-welded to the contact springs. Units 
are supplied with either lava or mica insulation. Single- 
hole mounting with screw or stud is provided. Either 
standard or elevated terminals are available. Double- 


threaded adjusting stems are available in a variety of 
lengths and styles. Thermostat is rated at 15 amp, 115- 
volts, a-c. Units are factory calibrated. Stevens Manu- 
facturing Co., 3 N. Main St., Mansfield, Ohio. 


CUSTOM-BUILT AIR CYLINDERS 


Custom-made air cylinders are available in designs to fit 
special requirements of manufacturers of original equipment. 
These custom-made cylinders are built to provide accurate 
control of the piston velocity curve according to specifica- 
tions. They can be cushioned at either or both ends. Com- 
plete cylinder valve is supplied separately or as integral 
part of the cylinder. Three types are available: single 





A typical 
The Fenn Manufac- 


action, double action, and differential action. 
custom-built cylinder is illustrated. 
turing Co., Hartford, Conn. 


DOUBLE-FUNCTION 200-WATT BULB 

Both direct and indirect lighting from one source are 
obtained from the 200-watt Bolite bulb recently introduced 
for table and floor lamps. Use of the bulb is said to make 
possible important improvements in the design of indirect- 
type lamps by eliminating the need for bulky and heavy 
diffusing bowls. The bulb utilizes two distinct types of light- 
diffusion. The top, or flat end, of the bulb is. frosted to 
supply upward diffusion without too much loss of light, 
while the lower portion has an opalescent coating to provide 
increased diffusion of the light falling directly on reading or 
working surfaces, thus eliminating undesirable brightness 
contrast in the room. No supplementary equipment is re- 
quired. Bulb screws down into socket and faces upward. 
Sylvania Electric Products Inc., Lighting Div., 500 Fifth 
Ave., New York 18. 
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Leusider the fastener! 


More and more Engineers are recognizing its true importance! 





Design and Assembly Engineers, who perform seeming 
miracles every day, are fast becoming fastener conscious. 
For, with improved fasteners, even greater advantages are 
gained. Assembly is made faster and less costly. Fewer 
parts ore used. Weight is reduced. And—that old bugaboo, 
“vibration loosening” is licked once and for all. 
Tinnerman SPEED NUTS, widely used in place of ordinary 
threaded nuts and lock washers for better assembly, are 
also made in hundreds of special designs. With them, 
engineers can accomplish today what was impossible 
yesterday. SPEED NUTS open the door to design possi- 
bilities never before fully explored. Look over the sketches 
above. These are but a few of hundreds of SPEED NUTS 


yeeess 


MORE THAN 4000 
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designed by Tinnerman to meet special needs. Possibly 
they will give you an idea of what can be done to secure 
better fastenings for your products. 

If we can be of any help, why not write us today. Send 
complete details or, better still, send the product itself. 
We'll be glad to give you a complete fastening analysis. 


TINNERMAN PRODUCTS, INC. 
2042 Fulton Road «+ Cleveland 13, Ohio 


In Canada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In France: Aerocessoires Simmonds, S.A., Paris 

In England: Simmonds Aerocessories, Ltd., London 

In Austratia: Simmonds Aerocessories, Pty. Ltd., Melbourne 





PATENTED 


SHAPES AND SIZES 
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HIGH HEAT 
MICA PLATE 


e BUILT-UP MICA INSULATION e 


for DOMESTIC 
ELECTRIC APPLIANCES - 


Y-26 High-Heat Mica Plate is a composite, inorganic- 
bonded highly-integrated sheet mica insulating mate- 
rial built up from mica splittings, and approximating 
raw mica in all physical properties. 


Completely inorganic, odorless, and smokeless. 
High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without 
change. 

Does not react chemically with resistor materials. 
Unatfected by oils or organic solvents 

Does not deteriorate when stored. 

Available in sheets of large area or in full-size 
punchings. 

Can be stamped cleanly to specified design. 
Inquiries are invited. Samples for test purposes and 
pamphlet will be sent on request. 

Our engineering service is available at any time 
to help solve your insulating problems. 


NEW ENGLAND MICA COMPANY 
ed 


corporat 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 


Controlled Flexibility, built 
into every strand of FLEXO 
Wire and Cable is an important 
advantage to consider when se- 
lecting wire and cable to per- 
form heavy-duty, long wearing, 
versatile tasks. Flexo is pre- 
pared to fulfill your exact spe- 
cifications. For further infor- 
mation write today and 

ask for catalog +58. 


Flexo Wire Company 


70 W. FIRST STREET OSWEGO,N. Y. 





MOTORIZED HYDRAULIC DRIVE 


Packaged power unit (designated Link-Belt Electrofluid 
Drive) comprises a general-purpose induction motor flange- 
mounted on a rugged housing containing a hydraulic coup- 
ling. Design is said to provide a number of important oper- 
ating advantages in a broad field of applications. Typical 
applications include heavily flywheeled machinery, compres- 
sors, printing presses, paper mill machinery, textile ma- 
chines, conveyors, etc. Output shaft may be connected di- 
rectly to driven machine or to a speed reducer unit, or it 
may be connected through chain-, gear-, or belt-drives. At 
present this power unit is available in ratings up to 20 hp. 


Operation, in brief, is as follows: The hydraulic or fluid 
coupling is filled with a light mineral oil of steam-turbine 
grade and consists of a primary and a secondary element. 
The primary element functions much as does a centrifugal- 
pump impeller, while the secondary or output element may 
be compared to a waterwheel or runner. The torque of the 
motor is transmitted from impeller to runner by the fluid. 
There is no mechanical connection between these two ele- 
ments. The fluid coupling, in effect, serves as an automatic 
clutch with the fluid itself acting as a cushion between prime 
mover and driven machine. As at zero speed the torque 
transmitting capacity of the fluid coupling is zero, the motor 
starts at no-load, regardless of the characteristics or inertia 
of driven machine or connected load. Motor accelerates 
quickly, and develops torque in the coupling in the ratio of 
the square of the speed until sufficient torque up to the 
maximum running torque of the motor is developed to start 
the driven load. Link-Belt Co., 307 N. Michigan Ave., 
Chicago 1. 


SILVER-TUNGSTEN CONTACT MATERIAL 


Three silver-tungsten contact materials are featured by 
the following characteristics: Grade FW-41 (35 per cent 
silver) is particularly indicated where high amperages have 
to be handled; its use makes possible a substantial reduction 
Electrical Contact 

conduc- resistance 


tivity estimated 
Density Ag=100 Ag=100 


14.7 40 250 
30T72 14.6 45 200 
30T56 13.2 55 150 


in the size of circuit breakers and in the number of necessary 
parts. Grade FW-58 (32 per cent silver) is marked by 
resistance to wear under short-circuit conditions and by 
low contact resistance under normal operating conditions. 
The material combines in itself the usually opposing char- 
acteristics of good arc resistance and low contact resistance. 
Grade FW49 (50 per cent silver) is marked by excep- 
tional contact resistance and achieves this property while 
maintaining the good arc resistance and nonwelding char- 
acteristics of silver-tungsten materials usually higher in 
tungsten content. Physical properties of the three materials 
are shown above. Stackpole Carbon Co., St. Marys, Pa. 


Hardness 
Rockwell 
superficial 


30T70 


Cross breaking 
strength, psi 


110,000 
108,000 
82,000 


Grade 


FW58 
FW41 
FW49 
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Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 


THE P. D. GEORGE COMPANY, ST. LOUIS, U.S.A. 





RYT 


Ea. wee ae 2) 


RADIO PINS 


DEVELOPED AND MANUFACTURED BY 
THE AMERICAN BRASS COMPANY 
WATERBURY BRASS GOODS BRANCH 


“ fe 
AM es 


Check the advantages... 


These seamless, patented Radio Pins are uniform in 
size, with smooth surfaces for smooth operation. 
In staking, the ends roll over easily and without 
splitting. When molded into composition parts the 
closed end keeps out the molding compound. 

If you use pins for vacuum tubes or adapters, 
fluorescent lights, plugs, or electrical equipment of 
any kind, the chances are you'll save time, money 
and rejections by using these seamless, patented 
Radio Pins. They are available in a wide variety of 
styles and sizes. Simply send a sketch, sample or 
description, with quantity, for quotation. 


RADIO OR RADAR EQUIPMENT? 


In addition to Radio Pins, we produce large quantities of 
top caps, base shells and adapter shells for vacuum tubes; 
also a wide variety of other metal products including deep 
drawn shells and cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners—and the world’s larg- 
est assortment of eyelets. 45406 


THE AMERICAN BRASS COMPANY 
WATERBURY BRASS GOODS BRANCH 
WATERBURY 88, CONNECTICUT 








MINIATURE PUSHBUTTON SWITCH 
Small pushbutton switch for industrial application (Serie: 
4000) is of the momentary-contact, automatic-return type 
Number of parts in the switch has been kept to the minimun 
to assure long service. As button is depressed, a bridging 
contact at base closes gap between the two solder-type 


terminals, Round phenolic base has a 0.656-in. diam, and is 
0.625-in. in depth. Plunger assembly protrudes 0.531 in. in 
front of base. The enclosing bushing plus a hex nut pro- 
vide means for panel mounting. Rating is approximately 
Y% amp, at 110 volts. Grayhill, 1 N. Pulaski Rd., Chicago 24. 


TERMINAL DISCONNECT BLOCK 


Compact terminal disconnect block (Type Y6) constitutes 
a versatile device for equipment carrying many low amper- 
age circuits. Basic unit is a molded phenolic block with 
steel foot brackets. Two mounting holes are provided. This 
unit is identical on both sides and may be plugged in on 
either side with a 6-contact plug or a single contact, pro- 
viding multiple-to-single or single-to-single arrangement. 
Single contact is available in the crimp type as well as in 
the standard solder-pot type. The 6-contact plug carries 
solder-pot contacts only. The basic unit may be built up 
with additional units, both vertically and horizontally, using 
steel side brackets and top interlocking strips. The strips 
are cellulose acetate. Contacts are brass, silver-plated, and 
accommodate No. 16 AWG wire for 5 amp circuits. If de- 


sired, contact may be bussed. Illustration shows a four-unit 
block, with cutaway section, and the various types of con- 
tacts. Cannon Electric Development Co., Dept. L-118, 3209 
Humboldt St., Los Angeles 31. 


COMPACT “B” BATTERY 

Space-saving 45-volt “B” battery (dimensions: 5% x 
24% x 7% in.) shows a drastic reduction in weight and 
size compared with prewar models. It is expected to find 
increased use in the design of many types of electronic and 
electrical equipment, particularly in portable apparatus. 
Weight of this new Mini-Max battery is only 4 Ib, 4 oz, as 
against the 8 lb, 6 oz of the prewar standard unit; space 
occupied is only 76.6 cu in., compared to 179 cu in. The 
battery incorporates principles developed during the war in 
the design of compact power sources for the tiny radio sets 
in proximity fuses. The carbon electrode in effect is printed 
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These motors are more compact . . . not burdened e 

by excessive size nor weight. They provide MORE En 5 ineere d b y B aldo r 
HORSE POWER per pound of active materials, with i ‘ ! 
no sacrifice of quality, efficiency nor performance. have these important features: 


a 


1. Totally enclosed, externally ventilated. | 
2. Drip-proof; splash-proof; grit-proof; lint-proof. | 
3. Horizontal, vertical and side-wall mounting. 
4. Removable base. 
5 

| 


BALDOR GLASS-INSULATED MOTORS 
Compared to Size of Standard Class A Insulated Motors 


10 H.P. 1800 R.P.M. + Totally Enclosed Fan Cooled . End plates interchangeable for face mounting. 


WEIGHT HEIGHT LENGTH VOLUME Glass-insulated motors are as modern as plastics 
Seanderd Seated Standard Sunde and atomic energy, and their adoption is consist- 
iol Motor Motor Motor Motor ent with your modernly designed, year-ahead | 












BALDOR engineered products and equipment. 
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BALDOR. |. motor specialists and pioneers for more than 25 years 
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...18S THIS your 
cleaning problem? 


















Better Burnishing 
of Small Parts 


To meet the special requirements of burnishing 
operations, try that NEW, balanced burnishing 
compound, Oakite Composition No. 3. 


This mildly alkaline, free-flowing burnishing 
agent is readily and completely soluble in water. 
It is not necessary to prepare a stock solution. 
All you do is add recommended amount of Oak- 
ite Composition No. 3 to the barrel. Rich suds, 
maximum lubrication and high acid-resistance 
of Oakite Composition No. 3 assures improved 
lustre . . . better finishes. 


Write TODAY for details of application. No 
obligation, of course. 


CAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. 
Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OAKITES«“““CLEANING 





MATERIALS - METHODS - SERVICE -FOR EVERY CLEANING REQUIREMEN] 





on the zinc plate, a vital design point in reducing the size 
and increasing the productive efficiency. National Carbon 
Co., 30 E. 42nd St., New York 17. 


HEAT-DISSIPATING CONNECTORS 


Connectors shown here (Eimac HR) combine two func- 
tions: (1) They are used to make electrical connections to 
the plate and grid terminals of vacuum tubes, and (2) 




































they provide means for efficient heat transfer from the 
tube element and glass seal, thus aiding considerably in 
maintaining seal temperatures at safe value. These con- 
nectors are machined from solid dural rod and are supplied 
with the necessary machine screws. Eitel-McCullough Inc., 
San Bruno, Calif. 






GLASS-FIBER PLASTICS BASE 

A glass-fiber mat as reinforcement or base for low-pres- 
sure laminates (Fiberglas T-35) has been developed for 
applications where high impact strength and wet strength 
are particularly desirable properties. The mat is composed 
of continuous strands of low-twist, textile-type glass fiber, 
formed in a circular pattern and bonded with a resin com- 
patible with polyester low-pressure resins. The binder 
softens when mat is warmed to 115 F, thus permitting pre- 
forming to any desired shape before the mat is finally 
impregnated. The T-35 mat can also be used to make formed 
parts by the rubber plunger technique. Pressures of 50 to 
75 psi at 250 to 300F may be employed to produce molded 
parts in a curing time of 3 min in the mold. Owens-Corn- 
ing Fiberglas Corp., Dept. 866, Toledo 1, Ohio. 


SELF-CONTAINED PHOTOELECTRIC COUNTER 


Two-in-one unit combines a photoelectric relay and a 
digit counter in one compact cast-aluminum housing, 3% x 
4, x 3% in., suitable for many industrial counting appli- 
cations. Base of unit mounts directly on standard ™%-in. 




































electrical conduit. 


Every interruption of the light beam 
serves to actuate the counter no matter how small or light 
the object being counted. Maximum counting speed is 400 
objects per min. Sensitivity control provides adjustment for 
optimum operation at varying distances. Counting mechan- 
ism is completely enclosed for protection against tampering 


Special Products 9115 Brookville 


Springs, Md. 


Co., Rd., Silver 
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The large cable illustrated to the right 
is Rockbestos A. V. C. Motor Lead 
and Apparatus Cable. Insulated with 
asbestos and varnished cambric, and 
covered with a heavy asbestos braid, 
it is made in sizes 18 AWG to 1,000,000 
CM., may be operated under max- 
imum temperatures of 230° F., and is 
highly resistant to oil, grease and 
corrosive fumes. 









ROCKBESTOS THERMOSTAT CONTROL WIRE 


A multi-conductor control wire for temperature 
control systems, commercial gas burner safety 
pilot controls, signal and intercommunications 
systems. Its asbestos insulation and rugged steel 
armor assure trouble-free circuits. Sizes No. 14 to 
18 AWG in two to five conductors with .0125”, 
.025", or (.031” for 115 volt service) of felted as- 
bestos insulation. 


eines pA 


ROCKBESTOS A.V.C. 600 SWITCHBOARD WIRE 
(National Electrical Code Type AVB) 


This wire was designed to make complicated wir- 
ing jobs permanent. The impregnated felted as- 
bestos a beneath the flameproofed cotton braid 
is heat, flame and moisture resistant and assures 
fine appearance of boards as it gives on bends to 
prevent braid cracking. Sizes 18 to 4/0 AWG with 
solid or stranded conductors in black, grey or 
colors. Rockbestos A.V.C. Hinge and Bus Cable 
have the same characteristics. 


A few of the 125 different wires, cables and cords 
developed by Rockbestos for severe or unusual 
operating conditions. 






JANUARY 1947 





Your Products Will Never 
Die from “Hardening of the 
Arteries” if You Wire With 


ROCKBESTOS 


WIRES, CABLES AND CORDS 


It’s costly in money and prestige to have “cripples” com- 
ing back for repair or replacement because of wire-failures. 
But you can go a long way toward eliminating this hazard by 
wiring with permanently insulated Rockbestos wires, cables 
and cords. 

Rockbestos impregnated asbestos insulation — heatproof 
and fireproof — will never bake brittle, crack or flow and will 
not dry out with age. Furthermore, it will withstand cor- 
rosive fumes, oil, grease and moisture. 

Among the 125 different Rockbestos types, you almost are 
certain to find the solutions to your wiring problems. Write 
for catalog or recommendations. 


ROCKBESTOS PRODUCTS CORPORATION 
831 Nicoll Street, New Haven, Conn. 


The Wire with Permanent Insulation 


NEW YORK BUFFALO CLEVELAND DETROIT CHICAGO PITTSBURGH 
ST. LOUIS LOS ANGELES SEATTLE SAN FRANCISCO PORTLAND, ORE. 
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ROCKBESTO'S 



























ALL-METAL MOTOR-CAPACITOR HOUSING 
Heavy-gage metal housing for motor-starting capacitors 
accommodates a standard 13g x 3% in. unit. Rugged design 
provides complete protection for the capacitor and terminal 


Ce) Le 





| assembly. The housing fits contour of motor-frame and 
requires no auxiliary caps or brackets. Aerovox Corp., 
New Bedford, Mass. 


REMOTE CONTROL SERVO 
Servomechanism illustrated here consists of three units, 
left to right: (1) torque unit, (2) amplifier unit, and (3) 

| control unit, all forming one integral system used for remote 
indication or remote control applications in governors, rheo- 


For 15 years the name Haydon has | stats, valves, dampers, and other devices. 
Position of the shaft on the torque unit is controlled by 





stood for dependable accuracy in the | 





timing of industrial operations. 








Haydon Timing Devices (more than 





a million are now in use) are solving | 


timing problems more efficiently and | 














at lower cost for thousands of Amer- a ' oe 
amplifier to correspond to the control unit. The system is 





ican manufacturers. Haydon Timing sensitive to 1 per cent changes in the control unit. Latter 
requires approximately | oz-in. torque for operation. Torque 

Devices include Repeat and Interval unit develops a maximum of 50 lb-ft. The amplifier is a 
. 2-stage a-c unit operating on a null principle and employing 
Timers, Contactors, Interrupters, one 6SL7 and two 6V6 vacuum tubes and associated equip- 


ment. A safety signal light associated with control unit 
indicates correct operation. System operates from 115-volt, 


Elapsed Time Indicators, and other 


electrical apparatus for almost every 60 cycles power supplied at the amplifier. The setvo uses a 
. split series field a-c motor with built-in gear reduction. 
conceivable timing operation. G. C. Wilson & Co., 2 N. Passaic Ave., Chatham, N. J. 
LOW-VOLTAGE MERCURY SWITCH 
. ‘ Tiny, low-voltage mercury switch for noninductive cir- 
Write today for complete specifi- cuits up to 32 volts a-c or d-c, finds wide use in operating 


cations and information on Hay- 
don ghee g a BREAK MAKE 


AE eiceeale SERVICE 


Haydon 
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- g) ' Lh Comnecticud o pilot lights, indicating lights and compartment lights in 
4, e oo various applications. Uses are found in turn and bank indi- 


OF GENERAL TIME INSTRUMENTS ©° cators, pin-game mechanisms, radio or phonograph doors, 
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‘ld is having Its breaktg. 


e 
... a brain-cuule 
He’s feeding fluid to a new idea... 


fattening a project that has possibilities. It’s 
research... the way Richardson does it. 


And how does Richardson do it? We don’t take ‘“‘no” for 

an answer. We won't accept “yes” either. Not until 

Richardson Plasticians have stripped every theory to the bone, made 
each new product stand up and prove itself. That’s the way 

Richardson developed EBROK bituminous battery containers; over 700 
special grades of Laminated INSUROK;; special molding techniques; 
and.our own tooling facilities. All these enable us to 

meet widespread industrial requirements. This is versatility. 

And it’s one of the reasons why our customer 

list is growing greater every year! 


INSUROK 2reccsion Plastics 
She RICHARDSON COMPANY 


Sales Headquarters: MELROSE PARK, ILL. FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 


* 











HBLDG. + DETROIT 2, M 
React MELROSE PARK, itl. + NEW BRUNSWICK, 





YORK 6, 75 WEST STREET BLDG. 
mit ADELPHIA 40, PA., 3728 NO. BROAD STREET Sales Offices Aen UNO. FOURTH STREET 
CLEVELAND 15. OHIO, 326-7 PLYM itch. 6-252 ©. M. BLDG. 


* RICHARDSON MEANS Uouilddy rw PLASTICS oo 


* DESIGNING 

...+ Artistic visualization. 
Creative engineering. 
Practical planning for 


efficient plastics production. 





* LAMINATING 

«+» Sheets, rods, tubes. 
Standard NEMA grades; 
over 700 special grades. 





* MOLDING 

.- Rubber and bitumi- 
nous plastics; and synthetic 
resin plastics... Beetle, 
Bakelite, Durez, etc. 





* FABRICATING 

. .. Complete equipment for 
drilling, punching, saw- 
ing, turning, milling, etc. 











thermostat controls, and many other fields. Overall size: 
. 0.437 in. long, 0.370 in. diam. Weight: 2 grams. 

CERROLOW-117 — CERROLOW-136 Switch is so designed (see illustration) that mounting 

angle determines operating point. Circuit therefore can be 

CERROSEAL closed or opened at any position specified. Mercury pellet 

provides efficient contact with the centered, nondirectional 

electrode on “make” positions. Standard switch operation 






















requires a 10-deg minimum angle above horizontal to make 
What can these NEW contacts; and a 15-deg minimum angle below horizontal to 
INDIUM alloys do for you ? break contact. Total operative angle between make and 


break is 25 deg. Baffle near tip of center electrode prevents 


_ , splashing of mercury. Switch is phenolic-cased and is pro- 
These alloys melt at 117° F. and higher. They have almost vided with nickel-plated steel end caps. Laboratory tests 


negligible shrinkage in solidifying—.0002” per inch. are said to show over 1,000,000 continuous operating cycles 


Among actual and suggested uses are: at 6 volts with a 10-amp solenoid load. Special side-gripping 
phosphor-bronze mounting clips are available for this 


Ultra-Low Temperature Solders in delicate special instruments. switch. Littelfuse Inc., 4793 N. Ravenswood, Chicago 40. 


Low-Temperature Fuses — for Diathermy, Electrical and Re 


frigeration Applications. COMPENSATING ATTENUATOR 

Mechanical Safety Devices for protecting delicate machinery, | | Tone-compensating attenuator (Type LAC-720) is essen- 
etc. against operation at harmful elevated temperatures and tially a ladder network and is designed to provide an au- 
for controlling processing. thentic reproduction of the musical spectrum. It finds a 












As transfer medium for transferring surface detail from one 
surface to another, where a conductive negative reproduction 
is desired as a foundation for electro forming to obtain mmetallic 
duplicate of original surface. Can be cast or sprayed against 
human tissues or other fragile materials without harm. 


Joining of laboratory glassware for vacuum or pressure seal. 


Many other applications. Describe your problem. Maybe 
we can give you the answer. 


CERRO DE PASCO COPPER CORP. 
40 WALL STREET NEW YORK 5, N. Y. 














diversity of uses in high fidelity broadcast monitoring 
amplifier controls, high quality home radio receivers, re- 
search and test equipment, etc. 

Suitable external connection to lugs on terminal board 
makes it possible to obtain six different attenuation vs. 
frequency curves, varying from the human ear type of 
response to a flat frequency response. When wired for a 
flat frequency response, this unit functions as a straight 
ladder of 2.5 db per step. The Daven Co., 191 Central 
Ave., Newark N. J. 


REGULATED D-C POWER SUPPLY 
Regulated power supply unit (Model PAS-2000) is de- 
signed to provide a small, low-cost, and ruggedly-built com- 
ponent for electronic equipment requiring constant d-c 
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Let a WELD-BILT engineer show you 
ways to speed up your materials han- 


dling methods while reducing your op- 
erating costs. 


Eee 
















PORTABLE ELEVATORS @ HYDRAULIC LIFT 
TRUCKS @ 2 & 4 WHEEL TRUCKS @ TIERING 
MACHINES @ BARREL TRUCKS & RACKS 










Leading American industries ube and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 Ib. Capacities. 












WELD - BILT 
Portable Elevator 


OPAL Da Tamm | ott 5 peril designd or splistion ints 


233 Water St., West Bend, Wis. Regulated output is 130 to 230 volts, d-c, 50 ma. Power 
Materials Handling Engineers requirements: 65 watts. Input voltage: 117 + 17 volts, 60 
cycles. Regulation: Less than 1 per cent from 0 to 50 ma. 
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Are your products expected to serve in varying conditions of 
temperature ond humidity .. . to pass the test of toughness and 
stability in practically every type of climate? 

Here is an injection-molded radio housing that has maximum tough- 
ness and form retention—at north pole temperatures or in the tropics. 
It is made of CELCON—a Celanese* cellulosic thermoplastic! 

Celcon is a war tested plastic. It has met strict government speci- 
fications written for global conflict. It will meet yours. 

If you know in advance all the possibilities of the plastic you 
intend to specify, chances are, you can effect refinements in your 
product's design you hadn't thought feasible. It is the job of the 
Celanese Technical Service Staff to bring these to your attention 
before your plans are drawn—to furnish you with previews of 
performance that will suggest improvements, economies and pro- 
duction shortcuts while your product is in the blueprint stage. 
Write: Celanese Plastics Corporation, division of Celanese Cor- 
poration of America, 180 Madison Avenue, New York 16, N. Y., 
producers of Celcont, Lumarith*, Forticel*, Celluloid*, Vimlite*. 


*Reg. U.S. Pat, Off. tTredemark 
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| Filament output: 3 amp at 6.3 volts, a-c, unregulated. Sing!-- 

$58,653 SCREW COosTS | knob control is sie Design aaa a aane . 
SAVED BY ENGINEERS | tional full-wave rectifier circuit utilizing a 6X5 tube, a series 

‘ | regulator 6L6 tube, and a regulator amplifier all suitably 

due to special development. | connected with a type NE-51 neon lamp used as a voltaye 

| standard and as a pilot light. A potentiometer serves to cou- 
trol the voltage output of regulator circuit by changing t 
resistance of the series regulator tube. Unit is supplied as 


KEENE, N. H. (Special) — A saving of $58,653 in screw costs 
alone for one customer, together with a reduction in weight amount- 
ing to 31% tons, is the-remarkable achievement credited to en- 


gineers of the New England Screw Company of this city. The saving! | chassis alone, as illustrated, or in enclosed ventilated sheet- 

was made through development of a special screw which replaced metal cabinet, or _— -mounted. Dimensions: 9 x 5% x 4 

*two screws formerly used. . | in. Weight: 5% lb. Pan American Electric Co., Inc., 132 
“This saving is directly attributable to our Engineering Depart- | | Front St., New York 5. 

ment,” the president of the 50 year old firm, declared today. ‘‘Our 

customer asked us to develop a single part to replace two screw | INSULATED TERMINAL LUGS 


machine parts which were the bottleneck in otherwise high-speed 
production. Subsequent research revealed how we could make a 
saving of 43°% in material on one item and 230%, on the other. In 
actual production we used 23,370 
pounds of brass wire as against 
87,172 before. And the single part 
does the job better!” 

Illustration on left shows cne of |’ 
the many special screws develuped 
by this firm. Their Engineering 
Department will gladly co-operate 
with the engineers of any manu- 
facturer using standard or special 
screws or headed shanks. The new 
catalog which fully describes the 
manufacture of New England 
Screws, will be sent to any com- 
pany requesting it. 

WE W ENGLAND SCREW COM PANY is limited. The lugs have a voltage breakdown of approxi- 
| mately 6000 volts a-c. Typical applications include use as 

KEENE, NEW HAMPSHIRE tie-points where potential is very high, or for r-f leads 

where losses must be kept at the minimum; and in equip- 

ment operating over a broad humidity range. Lugs are 
available at present in rivet or stud types (see illustration), 
thus permitting various mounting arrangements. Stud type 
is fitted with a 6-32 threaded stud and mounts directly into 
tapped hole. Studs are cadmium-plated brass. The phenolic 
insulators are securely fastened to prevent loosening under 
vibration or shock. Cambridge Thermionic Corp., 445 Con- 
cord Ave., Cambridge 38, Mass. 


Midget-size insulated terminal lugs shown here are de- 
signed to fill a wide field of wiring applications in diverse 
electronic and electrical equipment, particularly where space 








SMALL FLUSH TUMBLER SWITCH 
Compact SPST flush tumbler switch (Catalog No. 7007) 
| is rated at 10 amp, 125 volts, somewhat higher than usual 
commercial types. Switch is supplied with a 13/16 x 5 in. 





Colonial Molders 
are Craftsmen! 


They can make nearly any shape to your exact 
specifications. Each piece of Colonial Porcelain is 
uniform because the quality of the material and the 
firing are carefully controlled. 


molded phenolic base and has % in. silver-to-silver break 
contacts. It has a 15/32 in. x 32-thread mounting stud, 
two lock nuts, ball-type handle, and binding screw terminals. 
Bat type handle is optional. Standard finish is bright nickle, 
but other metal finishes are available on specification. Ark- 
Les Switch Corp., 51 Water St., Watertown 72, Mass. 

















MIDGET CYLINDRICAL CAPACITORS 


Multipurpose cylindrical capacitors (types ZY and ZZ) 
are characterized by their very small size, thus making 
them particularly adaptable where saving in space and 
weight are paramount considerations. Typical applications: 
portable radio receivers, hearing aids, small portable instru- 
ments and the like. ZY units are % in. long and from 
| 545 in. to %p» in. in diam. Ratings are 0.0001 mf to 0.03 
| mf; d-c rated voltages from 150 to 600 volts. ZZ units are 


Colonial Porcelain is shock, fire, and alkali and 
acid resistant. It meets the most exacting require- 
ments for electrical porcelain. Send us blueprints 
or drawings for price estimates. 


. 
Cre! The Colonial Insulator Co. 


907 Grant St., Akron, Ohio 







ee tad Chicago Office: 2753 W. North Ave. 
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e The Metal Men of Manitowoc have learned 
from long experience the importance of 
appropriate finish to the ultimate sale of 
any product. Our finishing department, of 
which you see but a small section above, is 
equipped and staffed to apply the finish your 
products require, to increase their utility or 


enhance their quality. 


We Only Finish Materials of Our Own Manufacture. 


fan lont + Me pupacluring Tacililien 


@® Complete Finishing Equipment and Ability 

@ Machine Shop and Die-Making Facilities 
@ Four Large Fabricating Plants 
® Spacious Aluminum Rolling Mills 
@ Wide Range of Stamping Presses 

ALSO MAKERS OF 

M | RR ia O — ss @ Heat Treating Equipment 

® . @ Welding —Gas and Electric 
The Finest Aluminum 
Cooking Utensils @ Annealing Ovens 


CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS 


/ 7 4 
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® Time lost, a distinct bluish tint to nearby air 
... and all because of a pinhole or thick thread 
in a piece of inferior tracing cloth. 


Arkwright guards against accidents like this 
by making sure all thick threads are removed 
from the base cloth even before it is bleached. 
You'll find one safeguard like this after another 
—all the way through Arkwright’s special 
mechanical process—to prevent pinholes and 
other irregularities, and to guarantee that every 
roll comes to you with a uniform surface and 
lasting translucency. 


See for yourself how much better Arkwright 
is. Send for free working samples. Arkwright 
Finishing Company, Providence, R. I. 


All Arkwright Tracing Cloths have 


these 6 important advantages 


Erasures re-ink without 4 No surface oils, soaps or 

“feathering” waxes to dry out 

Prints are always sharp 5 No pinholes or thick 

and clean threads 

Tracings never discolor or 6 Mechanical processing cre- 

become brittle ates permanent trans- 
parency 





¥% in. long and from 5%» in. to % in. in diam. Ratings are 
0.0001 mf to 0.01 mf; 150 volts d-c. Both types have 2-in, 
leads anchored firmly in a heat-resisting compound. Both 
are fully impregnated with halowax and are noninductively 
wound with kraft paper. Cornell-Dubilier Electric Co. 
South Plainfield, N. J. 


GERMANIUM CRYSTAL DIODE 


Germanium crystal diode is announced with character- 
istics indicating special desirability for use as rectifier, mod- 
ulator, detector or voltage regulator in, radio and television 


receivers and other types of equipment. It has a safe for- 
ward current of 0.05 amp and a safe back voltage of 60 
volts. Diode incorporates a point-to-plane contact between 
a micro-sharp platinum wire and the face of a specially pro- 
cessed germanium crystal. It is described as capable of 
handling higher voltages than other types. Weight is only 
a few grams. Length is 234, in., and diameter only %» in. 
Interelectrode capacitance is approximately 0.2 mmf. Life 
performance is given as at least 3000 hr. Diode also features 
unusual sturdiness. General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 


BY-PASS CAPACITORS 


Two series of high-capacitance Lectrofilm capacitors are 
now announced by manufacturers in new housings made 
from low-loss plastics. These capacitors are specially adapt- 


able for r-f blocking and by-pass applications where Q and 
temperature coefficients are not critical. Case style 65 is 
available in four ratings from 0.0001 mf at 3000 volts d-c 
to 0.1 mf at 500 volts. In case style 70, four ratings are 
available from 0.0001 mf at 5000 volts d-c to 0.1 mf at 750 
volts. General Electric Co., Apparatus Dept., Schenectady 
a mY. 


SUBMINIATURE TUBE CONTACT 
Very small “flea” type beryllium copper contacts are used 
in the ingenious socket arrangement shown here, devised 
for use with subminiature vacuum tubes. The contacts are 


designed for tubes having coplanar leads with a spacing of 
0.050 in. or more. The lower end of each contact is formed 
into an open U-section that can be pushed into a square hole 
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PROVIDE DELAYS RANGING 
FROM | TO 120 SECONDS 


' Other important features include: 
_ 1. Compensated for ambient tempera- 
' ture changes from —40° to 110°F. 


_ 2. Contact ratings up to 115V-10a AC. 
3. Hermetically sealed — not affected by 


altitude, moisture or other climate changes 
_ « « « Explosion-proof. 


_ 4. Octal radio base permits 
' easy replacement. 
5. Compact, light, rugged, 
inexpensive. 


6. Circuits available: SPST 
Normally Open; SPST Nor- 
’ Closed. 


S$ YOUR PROBLEM? 
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pierced in an insulated socket chassis. This automatical!y 
wedges the contact in place. 

Reference to the drawing will show how the tube leac- 
wire passes through the hole at one end of each spring-like 
contact and is gripped by the other end. The projections on 
the underside of the insulated chassis are used as soldering 
contacts for connecting wires. Socket is able to withstand a 
withdrawal force of 2 to 5 lb per contact. Contacts are self- 
aligning, self-cleaning and are so spaced as to allow easy 
wiring and soldering. Instrument Specialties Co., Inc., 
254 Bergen Blvd., Little Falls, N. J. 


MULTIPURPOSE TEST INSTRUMENT 


Unusually compact, thumb-size vacuum tube probe, util- 
izing a subminiature Type 1247 tube, is a feature of the 
multipurpose electronic test instrument shown here (Type 


134 Polymeter). This subminiature tube is of the type orig- 
inally developed for the radio proximity fuse during the war. 

The instrument provides accurate means for conveniently 
measuring a wide range of voltage, current and resistance 
values in many types of electronic industrial apparatus, as 
well as in radio receivers, television sets, etc. Dimensions: 
10x 18 x 6% in. Weight: 16 lb. Rating: 30 watts input at 
105-125 volts, 50-60 cycles. Five jacks are provided for 
plug-in test-lead readings of a-c volts, d-c volts, ohms, am- 
peres and milliamperes. Sylvania Electric Products Inc., 
500 Fifth Ave., New York 19. 


LIGHTWEIGHT CAPACITOR ANALYZER 


Portable, lightweight capacitor analyzer (Model CBB) 
adds a number of refinements to the manufacturer’s earlier 
Model CB. Components have been tropicalized so instru- 
ment can be used in humid climates, and capacitance range 
has been extended to cover 10 mmf to 800mf. The so- 
called “magic eye” visual indicator tube is used for Wien 
bridge balance indication. Simplified neon lamp test cir- 








“Special Problem 
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561 BROADWAY 
NEW YORK 12, N.Y 
Coanadc: Atios Radio Corp oe 
560 King St. W., Toronto 



















cuits provide means for visual checks of insulation resistance 
of electrostatic capacitors and leakage current of electrolytic 
capacitors. Instrument is adaptable for use as a frequency 
resistance bridge, in a range of 50 ohms to 2 megohms. 
Solar Manufacturing Corp., 285 Madison Ave., New 
York 17. 


ELECTRICAL MANUFACTURING 








More B-LINE Motors were 
manufactured in 1946 than 
during the first nine years 
we were in Production. 

B-LINE prestige-‘'the result 
of 26 years of dependable 


performance”. 
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LEADING INDEPENDENT MOTOR MANUFACTURER 


1030-1046 SMITHVILLE ROAD 
DAYTON 1, OHIO 
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INDUSTRY BANS RUST 
AND CORROSION ccd 


EVERLASTING FASTENINGS 














Few industries can escape the destructive effects 
of rust and corrosion but a// industries can reduce 
their costly ravages in maintenance and breakdown. 

Here are five industrial applications where Har- 
per’s EVERLASTING FASTENINGS have licked rust 


and corrosion. 


MONEL STOPS CORROSIVE 
CHEMICALS Problems in salt pro- 


duction have been solved by using 
Monel bolts. In mining, treating and 
handling of many chemicals, non- 
ferrous alloys are the answer to ef- 
ficient operation. 


BRASS GUARDS WATER 
SYSTEMS In valves and pumps 


that compose the heart of water works, 
Brass fastenings help in eliminating 
the most common cause of replace- 
ment—rust. 





STAINLESS STEEL SOLVES 
OIL PROBLEMS Acids and 


gases at high temperatures attack 
metal but Stainless Steel alloys cut 
refinery replacements to a minimum, 
assure years of continued operation. 








‘UTILITIES CHOOSE SILICON 


BRONZE Weather is the bug-a-boo 
in power lines and other utility appli- 
cations. Silicon Bronze Bolts reduce 
season “cracking’’ and maintenance 
costs. 


NAVAL BRONZE WINS ON 
T HE S EA Marine applications de- 


mand high strength plus resistance 
to salt air and water. Naval Bronze 
fastenings have proved their dependa- 
bility in marine diesels and ship fittings. 
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THE H.M. HARPER COMPANY ‘260 Fletcher Street 


Chicago 18, Illinois 
Branch Offices: 




















HIGH-SPEED ELECTRONIC COUNTER 

Electronic time interval counter (Model WF99B) is a 
peacetime redesign of a device originally developed for the 
U. S. Army for measuring projectile velocities at the Aber- 
deen Proving Grounds. It now finds industrial applications 
both as an instrument and as an integral unit in original 














| equipment for measuring velocities and acceleration for in- 


tervals up to 1.0 sec in steps of 1 microsec or to count at 
speeds as high as 1,000,000 per sec. 

Opening and closing times of circuit breakers and re- 
lays; frequency and duration of impulses in electrical de- 
vices ; control of high-speed manufacturing procedures such 
as pill-counting operations in drug-packaging machinery; 
and other like functions fall within the scope of this device. 
Readings can be made directly on the small neon-lit figures 
on the front panel. Used in conjunction with photocell trig- 
gering devices, this interval counter can also be employed 
to produce acceleration curves and other graphical inter- 
pretations of mechanical movements of extremely brief dura- 
tion. Radio Corporation of America, RCA Victor Div. 
Camden, N, J. 


HEAVY-DUTY COIL-WINDER DRIVE 

Ruggedly built, variable speed coil-winder drive is de 
signed for rapid winding of all types of coils and accommo- 
dates standard coil winder heads. It may be adjusted easily 
for special forms. Steel housing completely encloses the 
motor, variable speed drive components, and clutch-pedal 
assembly. Geared transmission case is rigidly mounted on 
top. All moving parts are thus completely enclosed except 
the actual winding head, adapter, handwheel, shaft and con- 
trols. All controls are in front of machine. 

A ¥Y%-hp, 1750-rpm motor furnishes power for the trans- 
mission unit and provides an output speed range from 41 
to 410 rpm at the winding shaft. speeds from 41 to 110 














| 

| rpm are obtained in low gear; 15 to 410 rpm in high gear 

Torque at fast speed is 77 in.-lb; at low speed it is 770 in.-lb. 

| Complete unit requires a floor space of only 19 in. x 203% in. 
Weight is 250 Ibs. Easily read counter is mounted on gear 

| case. Models are available for standard a-c voltages and for 

| 115-volt d-c operation. Ideal Industries, Inc., 1008 Park 
Ave., Sycamore, III. 
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THE NEW, COMPACT 


SUPER-SENSITIVE 


TYLA 





MODEL 779 


Extreme compactness and lightweight—dual DC voltage sensitivity of either 
1000 or 20,000 ohms per volt — five AC and DC voltage ranges, seven DC 


current ranges, four DC resistance ranges, and five decibel ranges — all care- 














fully selected to meet the broadest requirements of testing and maintenance 


Model 779 is designed —precision WESTON resistors throughout—large 50 microampere WESTON | 
for use with WESTON 
Socket Selectors which 
facilitate checking tube 
circuit conditions — and 
with WESTON Tele- 


meter — temperature compensated including AC ranges — size only 634” x 
91%” x 47”— furnished in rugged, solid oak carrying case. | 


verters for DC voltage NOW AVAILABLE ... see Model 779 at the Radio Parts and Electronic 
t t 
10,000 volts. se Show ... Stevens Hotel . . . Booth No. 75. Weston Electrical Instrument 


Corporation, ‘§82 Frelinghuysen Avenue, Newark 5, New Jersey. 


Wesion Z2smai 


Albany - Atlanta - Boston - Buffalo - Chicago - Cincinnati - Cleveland - Dallas - Denver - Detroit - Jacksonville - Knoxville - Los Angeles - Meriden - Minneapolis - Newark - New | 
Orleans- New York-Philadelohia- Phoenix: Pittsburgh-Rochester:San Francisco- Seattle- St. Louis: Syracuse- In Canada, Northern ElectricCo., Ltd., Powerlite Devices, Ltd. 
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SPECIFICATIONS 

























































Engineers and designers will find here electrical and 
mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 
ments elsewhere in this or in previous issues. 
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Part of eiadiicitenans research laboratories at East Pittebirgh, Pa. 


Westinghouse Selenium Rectifiers are not an 
overnight development. Before the present proc- 
ess was adopted, more than 9 years of continu- 
ous research—at a cost of more than 100,000 
dollars—was spent in testing of foreign and 
domestic types and processing experiments. 

The result has been a Selenium Rectifier com- 
parable in quality to Rectox Rectifiers . . . long 
recognized as having a longer life and greater 
dependability than any other type of metallic 
rectifier. 

For instance: In a comparative test with other 
Selenium units under identical conditions—and 
at full rating—Westinghouse Selenium Rectifiers 
showed an increase in forward resistance of less 
than one-half that of the best units tested, in- 
dicating a longer life than any Selenium Rectifier 
now available. 


esting house es 


ae CITIES . OFFICES ee 


research 


worth 100,000 dollars 


, eco YOURS for 


: ¢ Ye * 
~# 4 / the asking! 





Selenium Rectifiers. 


No other Selenium Rectifier unit is backed by 
such an intensive research program, justifying 
our claim that Westinghouse Selenium Rectifiers 
are unexcelled where long life and dependability 
are prime factors. 

These new Westinghouse Selenium Rectifiers 
are ready for the market now. If you’re a user of 
Selenium Rectifiers you can take advantage of 
this investment in research by outlining your 
requirements to a Westinghouse representative. 
Or write your nearest Westinghouse office for 
all the facts. Westinghouse Electric Corporation, 
P. O. Box 868, Pittsburgh 30, Penna. J-21382 





Modern pumping system for evaporating 
substances under test in research on 
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ORIGINAL EQUIPMENT 


G6 MOTOR (20 


SPECIFICATIONS 


A—SINGLE 
PHASE 
B—POLY PHASE 
C—DIRECT 
CURRENT 
D—UNIVERSAL 


ignal Elec. Mfg. Co. 


Reliance Electric & Engineering Co. 
| Westinghouse Electric Corporation 


Robbins & Myers, Inc. 

F. A. Smith Mfg. Co., Ine. 
Valley Electric Corp. 
Wagner Electric Corp. 

B. A. Wesche Electric Co. 


Kingston-Conley Electric Co. 


Howell Electric Motors Co. 


Redmond Co., Inc. 
Telechron, Inc. 


John Oster Mfg. Co. 


Master Electric Co. 
Ohio Electric Mfg. Co. 


Kato Engineering Co. 
Lamb Electric Co. 


Janette Miz. Co. 


> 
> 


Under 1/50 bp. 
Fractional, 1/50 to 1 hp. 
‘Thtegral, 1to 744 hp. _ 

Larger than 734 hp. 
Shunt and Compound 
Series 

Synchronous 
“Split-phase induction 
“Repulsion start-ind. run _ 
Repulsion 

Capacitor 

Squirrel cage 
“Polyphase wound rotor _ 
Shaded pole 

High cycle 

Constant 

Varying 

Adjustable 

Multi-speed 


A—Normal torque 
and start current 


> 


C—High torque, low 
start current 
D—High slip 
E—Low start torque, 
normal start current 
"F—Low start torque, _ 
low start current 
Torque 
Reversing 
Low voltage— 
6, 12, 32, ete. 
Open, self-ventilated 
Splash or drip-proof 
Totally enclosed 
External fan-cooled 
Explosion-proof 
“Beparately ventilated _ 
Horizontal 
Vertical 
Flange or face 
Bracket 
Resilient 
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Frank Kanera 


J &H Associate, Plant No. 7 Extra values through 


To usual taf HAE JACK & HEINTZ 


of electric motors is to use an apparatus of wheels, brakes and Mass Precision 
weighing scales. This method was too slow and cumbersome 
for the new Jack & Heintz Fractional Horsepower Motor Plant. 
So Jack & Heintz Production Engineers developed an ingenious electronic dynamometer which measures motor torques 


in a few seconds with unheard-of precision. An operator simply plugs in the motor and reads the 


torque on a dial. This helps speed up the production of Jack & Heintz motors for urgently needed appliances. 


This is typical of the achievements of Jack & Heintz mass precision which are producing extra values 
in motors, refrigeration compressors, aircraft accessories, Eisemann magnetos and bearings today, 


and which promise startling developments for tomorrow. 


JACK & HEINTZ PRECISION INDUSTRIES, INC., Cleveland 1, Ohio 
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Rugged, precision-made HOLITITE “Thread-Form- 
ing” screws insure enduring, trouble-free perform- 
ance. Drive'em and forget’em! Engineered from raw 
material to final finishing to provide smooth, 
speedy application in any material. Save tapping 
costs . . . eliminate waste and spoilage — specify 
HOLITITE. Our laboratory and engineering facili- | 
ties are always available for the solution of your 
fastening problems. 


HOLTITE-Phillips Recessed Head Screws permit 
safe power driving on jobs previously limited to 
i fi slow hand driving. Cut fastening time in half... 
B strengthen assembly . . . add to the appearance 
of your product. 
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Designing Wire Recorder Unit for 
Low-Cost Quantity Production 
(Continued from page 125) 


in the hub hole are provided to engage a wire spring 
key projecting from a slot in the mating shaft so that 
there is a positive drive between hub and shaft when 
the reel is put in place. 

With this arrangement, it is a very simple matter for 
the user to apply a pair of reels to the two shafts while 
the wire is stretched perfectly straight between the 
reels. Thus, there is no need to thread the wire around 
driving members as in some recorders. Once the 
reels are in place, the operator merely turns a phenolic- 
molded engaging knob on the front end of a cross shaft. 
As this is done, the idler is lifted by a cam and presses 
the wire against the capstan cylinder. In the same 


| motion, the wire is engaged with the slot, partly by a 


glass covered rod that is elevated by a stamped lever 
and is held up to act as a guide for the wire as it is 
reeled off. 

When the engaging knob is turned as far to the right 


| as it goes, the parts just named assume their correct 
| position and are automatically latched. 
| time, a cam engages the right shell pulley to drive the 
| right reel and a switch is tripped to start the motor. 
| This starts the wire feeding, as required. 


At the same 


Shifting of these parts and latching are done by a 
clever arrangement of levers, links, cams and springs. 
(See Fig. 7.) Most of the levers and links are stamped 
and most of the cams are die-cast. Many shafts are 
cut to length and other parts are machined in the screw 
machine. When latched, a fixed spring pressure grips 
the wire between the capstan and its idler to insure 
uniform feed. The wire also feeds in even layers axially 
across the capstan and onto the reels as it is guided by 
the slowly reciprocating Armour unit. 

The %o-hp motor (Fig. 8) is cradled at the center 
of the largest die casting of the unit which forms a 
chassis for the assembly. Aluminum is used for this 
die casting to help keep weight within required limits 
(as some units are designed for portable applications). 
A semicircular strap held by screws fastens the motor 
to this chassis and the latter provides pivot bosses or 





Fig. 9—These zinc alloy die castings of wire recorder 

unit include the two clutch shaft brackets, motor pul- 

leys, capstan pulley and other parts in most of which 
weight is desired to increase inertia. 
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Drive your products to | 
market—uvse Alliance Motors to drive vital 
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THE NEW MODEL A shaded pole, induction-type 
Alliance Fan Motor for speeds from 500 to 1050 
R.P.M. operates on 50 or 60 cycles at voltages 
up to 220, 1/30th horse power, size 4% x 2% 
inches. Porous bronze, oilless-type sleeve bearings. 


component parts. Big advantages for the Alli- 
ance Powr-Pakt line are compactness, light weight, 
versatile performance characteristics, and mass produc- 
BS tion at low cost. 





Alliance Powr-Pakt Motors 
are rated from less than 1/400th 
h.p. on up to 1/20th h.p. They'll 
supply just the right amount 


Open or fully enclosed construction. Approx. 8 to 
40 oz. in. full load running torque, depend- 
ing on stack length. Exceptionally quiet. For 
continuous or intermittent duty. Runs clock- 
wise or counter clockwise—not reversible. 


ALLIANCE PHONOMOTORS — POWR- 
PAKT MOTORS in shaded pole induction 
and split-phase reversible resistor 
types rated from less than 1/400th 
h.p. on up to 1/20th h.p. for power- 
ing valves, switches, controls, driving 


of power at strategic points 
to impart automatic action, 
instant control and greater 
usefulness for your prod- 


ucts and processes. 
é 


turntables, fans, record changers 









and automatic devices. 


WHEN YOU DESIGN—KEEP ie nce 
& & MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY ° ALLIANCE, OHIO 
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aE aga 
For Every Purpose 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. 


Designed 


to do quantity work on a quality basis on all types of insulated wire 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 


movement. 


TRY THESE PYRAMID WIRE STRIPPERS 





Fig. 10—Chassis and other aluminum die castings are 
chosen for low weight, also for low cost, as very little 
machine work is needed. The second largest casting 
is a yoke that supports the capstan shaft bearings. 


other support for nearly all other elements. Four U. S, 
Rubber Co. shock supports are attached, one to each 
chassis foot to insulate the chassis from external vi- 
brations. 

Reference to the accompanying illustrations will show 
how the major elements of the unit are fastened to the 
chassis and to mating parts. Each reel shaft with its 
clutch parts and pulley shells is mounted in a zinc die 
casting arranged to swing a few degrees about a vertical 
pivot pin to engage and disengage the shell pulley on 
the shaft. Other small die castings, some aluminum and 
some zinc, act as brackets, cams and supporting ele- 
ments. All zinc castings are in Zamak-3 alloy and are 
used partly because weight is desired to provide higher 
inertia. Aluminum castings are in S9 alloy. 

There are numerous small stamped parts that are 
blanked, pierced and sometimes formed, chiefly to act 
as components of the latching mechanism, brake sup 
ports and the like. Several light tension coil springs 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, » 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—ere fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS ne 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


Fig. 11—These stamped parts are made with high 


economy and help to lower costs. They include parts 
of the latching and braking mechanisms and links that 
support the capstan idler and the glass-covered wire 
guide. Several of the stampings are riveted to screw 
machine pins and one to a die-cast fork. 
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Thousands of M ufacturers NOW get 
™Hiauer Production af Lowrer-Cost 


with SIL-FOS and EASY-FLO 


* 4 Typical Example 
ELECTRIC IMMERSION HEATERS 


Made by Edwin L. Wiegand Co. 
Pittsburgh, Pa. 


Wiegand engineers worked out the simple 
procedure illustrated, for brazing the 
formed copper tubes to the copper-clad steel 
flanges which produces the required 100% 
water-tight joints fast, reliably and econom- 
ically. Operator slips EASY-FLO wire rings 
on tube ends, inserts ends in flange, places 
assembly in fixture, and applies Handy Flux. 
RINGS OF Meanwhile, another assembly in the induc- 
EASY-FLO tion coil (center) is brazed and a third 
WIRE ARE (left) is cooling. With the three fixtures 
PREPLACED she turns out a steady stream of reliably 
HERE 
brazed heaters. 





HANDY & HARMAN 
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2035 W. Charleston St., 


The bases of your coil windings are 
the starting points of their efficiency. 
The tubes on which they are wound must 
provide thorough insulation, and greatest 
strength. Must efficiently combat coil 
enemies, moisture, oil, heat, etc. Precision’s 
long specialized experience in coil base 
engineering meets the most exacting de- 


mands on all these points. Proved by ser- 
vice through electrical industry. 


PAPER TUBES 


To your specifications, any length, any ID 
or OD. 


Made of finest dielectric Kraft, Fish Paper, 
Cellulose Acetate, or combinations. 


Spirally wound for greatest strength. 


Formed under heavy heat-treated com- 
pression. 


Space saving. 

Closer tolerances, (to .002”). 
Weight-saving. Lightest coil bases made. 
Lowest moisture absorption. 

Highest heat dissipation. 

Dependable insulation 


Send for samples. Ask for New Mandrel 
List, 1,000 sizes. 


Also mfrs. of Precision Bobbins, Coil Forms, 
Spools, and Dust Caps and Thread Pro- 
tectors. 


PRECISI 


PAPER TUBE CO. 


Chicago 47, Ill. 


Fig. 12--Many of the components made on the screu 

machine are shown here along with most of the parts 

made from wire. Several other screw machine prod- 

ucts not shown here are seen assembled to stampings 
and die castings in other illustrations. 


are used and there are a dozen Oilite porous bronze 
bushings or bearings for rotating parts. 

Assembly is effected mostly with screws, many oi 
which fit tapped holes in the die castings. The latte: 
require some machine work besides tapping but all suc! 
operations are very simple and are rapidly performed 
as they involve only light cuts. About the only high 
precision machining needed is the grinding of the capstan 
and a few other cylindrical surfaces, and that already 
mentioned in describing the Armour record-erase-re- 
produce head. 

A simple device is supplied for indicating (on a 
minute-interval or other scale) what proportion of a 
given spool of wire has been run off. The device in- 
cludes a short flexible shaft that is connected to the 
worm wheel shaft and drives a screw having a spring fol- 
lower that rides in the 10-32 thread and carries an indi 
cator hand. With this device, the user can make a 
record of what portion of each reel contains a given 
recording, and arrange to play that portion, if desired, 
without playing the whole reel. 

Normally, the only parts of the unit exposed to 
view are the reel shafts, record-erase-reproduce unit, 
capstan and its idler, glass wire guide, control knob, 
indicator scale and trip levers. These are intended to 
come through a front panel which should afford suitable 
clearance holes. 

The Wikecorder unit described herein operates on 
a 110-volt, 60-cycle power source only. Other models 
are being readied for battery-operated portable wire 
recorders, and also for automobile sets. These models 
will differ chiefly from the unit described here in the 
motor. Obviously, the latter will have to be adapted to 
special voltages and other special conditions that will 
apply. 


Experimental production processes and new Fiberglas rein- 
forcing materials still in the developmental stage are being 
demonstrated by Owens-Corning Fiberglas Corp., Toledo, 
Ohio, at a series of Reinforced Plastics Production Clinics 
Two clinics have already been held at Newark, Ohio, wher 
the company has its research laboratories and one of its plant 
Others are scheduled for the near future. 
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RELIANCE 
makes all... 


—in any specified diameter, section, 
dimension — welded or shaped to meet any 


requirement. 


Hundreds of design engineers have 
found RELIANCE RINGS the key to better 
products, faster production, and lower cost. 


Send your Ring problems to Reliance. 


=ATON 


ees amp PLAMt MASSILLON, OHIO 
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ASK FOR A RYERSON STOCK LIST 


Guide to prompt 
steel delivery 


ALSO MACHINERY & TOOL CATALOG 





Products in Stock: 










Bars Boiler Tubes and Alloy Steels 
Structurals Fittings Allegheny Stainless 
Plates Reinforcing Steel Tool Steel 

Sheets and Accessories Babbitt 

Strip Inland 4-Way Floor Welding Rod 
Mechanical Tubing Plate Bolts, Rivets, etc. 





Machinery and Tools 





JOSEPH T. RYERSON & SON, Inc. 


Plants: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 
Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston 


 |RYERSON 












































TUBULAR HEATING UNITS 


for contact heating of metals, oils, 
air and water 






A variety of wattages, diameters and lengths, 
furnished bent to special shapes for fitting 
around or clamping to vessels, tanks, pipes, etc. 
Flat and immersion electric heating elements, too 






We like to solve electric heating problems 
VULCAN 


VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 
Makers of a wide variety of Heating Elements 


for assembly into manufacturers’ own products 
and of Heating Specialties that use electricity 








































Using Wireless Wiring Diagrams 
for Control Panels 
(Continued from page 112) 





the wiring diagram must be followed; that is, in the 
above example the wireman would run wire No. 19 
from TB5 to CR-20 to CR-13. 

Either system can be followed by the wireless method. 
It simply means that whenever an exact sequence must 
be followed it is indicated by the sequence of connections 
listed in the device column of the list corresponding to 
Fig. 4. 

In Fig. 3 we have used the wireless principle only in 
the control circuit. We felt that the power wiring was 
a relatively small part of the complete panel wiring and 
could be incorporated without adding confusion to the 
balance of the diagram. Neither did we want to go 
too far in our first attempts. We have since made dia 
grams using the wireless principle successfully for both 
power and control. 

Many suggestions have been made on how to make 
further improvements in the wireless diagrams. One 
suggestion was that a short lead-off line be made at each 
terminal to indicate direction of next connection. When 
one connection is located it is necessary to refer to the 
table for the next device. Having found this, the lead- 
off line would indicate the direction of the next device. 
To be effective this lead-off line must actually point in 
the correct direction. More advantages are to be gained 
by neatly spacing and clearly marking the devices. 

Suggestion has also been made that the wireless prin- 
ciple be expanded to include the wiring external to the 
panel. This can easily be accomplished by expanding 
the table. However, we prefer to show cables from 
panels to groups of devices, but this might be due to 
force of habit. Considerably more writing is required 
to name push buttoms and motors than relays and start- 
ers which are usually identified by such symbols as 


@ @ This new 1 kw r-f generator for induction brazing 
and soldering of small and medium-sized parts has been 
developed by the RCA Engineering Products Department. 
The generator unit (right) houses the oscillator com- 
ponents, regulated power supply, high-voltage rectifier 
and most of the high-frequency elements. This unit 
may be located anywhere within 25 ft of the applicator 
unit (left) which supplies power to the work, the units 
being connected by cable. In the applicator are the 
output current transformer and associated high-frequency 
“tank” circuit components. Input, 2200 watts; output 
into steel load, 1000 watts; frequency, 400 kc; air-cooled 
except work and loading coils which are water-cooled. 
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You not only get mechanical and electrical 
advantages by using Fiberglas Electrical 
Insulation Materials—advantages such as 
resistance to heat, moisture, oils and acids, 
and stamina to withstand overload—but 
you also impart to your product that 5th 
important element—SALES ADVANTAGE. 

Fiberglas Electrical Insulations have 
won the preference of thousands of men 
who design, build and use electrical equip- 
ment, by doing a good job on tough assign- 
ments throughout industry. Acceptance is 
growing every day as the unusual com- 
bination of characteristics that only Fiber- 
glas can offer becomes known. 

Available for almost every electrical 
insulation need, Fiberglas products have 
made smaller, lighter and more dependable 
electrical equipment possible. Have you 
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taken full advantage of Fiberglas in solv- 
ing your company’s production and sales 
problems? Send for catalog EL 46-11 or 
the folder ‘“‘What’s a Sales Advantage 
Worth?” If your distributor does not 
carry Fiberglas, ask for the name of the 
Fiberglas supplier located nearest to you. 
Owens-Corning Fiberglas Corporation, 
Dept. 866, Toledo 1, Ohio. Branches in 
principal cities. 


In Canada: Fiberglas Canada Ltd., Toronto, Ontario 


OWENS-CORNING 


FIBERGLAS 


Fiberglas is the trade name for these electrical insulation 
materials and many other products made from fine, strong, 
pliable, moisture- and heat-resistant, ageless glass fibers. 
























EUCLID DRUM REVERSE 
SWITCHES 


are built for 
Heavy Duty Service 


















Maximum Rating — 10 H.P. 
on 110 — 550 volts A.C. 













Maintained 
Contacts 


Momentary or 



















Limit Switch Connections 


Optional 








Hard Drawn Copper Contacts 






















Operation is by rotary handle with or without spring return 
to the “off” position, or self-centering rope lever. Main- 
tained contacts are provided by a positioning star wheel. 
EUCLID across-the-line reverse switches have long life, as- 
sure less trouble in the field and are economical to maintain. 









Send for Bulletin 1004EM 
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1335 CHARDON RD. EUCLID 17, OHIO 





















































JOHNSON cable connectors provide a most efficient means of 
quickly connecting or disconnecting multiple electrical circuits in 
low-voltage control, audio and instrument service. Contacts accom- 
modate No. 16 stranded wire, or No. 14 solid. Minimum surface 
creepage path for 12 connector types 1 16”, for 7 connector types 
3 32". The body material is molded black bakelite; back shells are 
brass dull black finished, and shell liners are fibre. Plug and recep- 
tacle are polarized for quick accurate insertion. The mounting 
yokes are cadmium plated steel, fit standard switch boxes and cover 
plates and are supplied with necessary hardware. 










JOHNSON products include 
Transmitting Condensers e@ Inductors e Tube Sockets 
R.F. Chokes ¢ Q Antennas e Insulators e Connectors 
Plugs and Jacks * Hardware & Pilot and Dial Lights 
Broadcast Components e Directional Antenna Equipment 















New Catalog 969 H Free on Request 
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E. F. JOHNSON CO. 
WASECA, MINNESOTA 
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CRI, CRZ, ICR, 2CR, LEA, LEB, 1M, 2M, e 
Motors and push buttons are not customarily marked 
in this way. Perhaps they should have an identificati 
marking. 

In Fig. 5 is shown a wireless wiring diagram for t! 
control panel of a special grinder and, beside it, the tab 
of wire connections to be used with it. *In these have 
been incorporated many of the improvements mad 
in the wireless system as a result of the experien 
described above. During the customary tests and run 
off on this special grinder, certain changes in the wit 


ing were found to be desirable. These were all noted 


and the diagram and the table shown in Fig § 
were subsequently corrected so as to show thes 


changes. It will be readily seen that changing a few 
numbers is far easier than changing long lines drawn 
to show the positions of wires. This facility in making 
corrections is one of the most important advantages of 
the wireless system. 

The table in Fig. 5 covers wiring for power, line 
voltage control and low-voltage control. The wireless 
principle, however, is the same as discussed above, 
but color identification has also been added. This might 
necessitate a column for this information where both 
alternating and direct current as well as control at 
both line and reduced a-c voltage are required. 

A column is also added in the table for wire size. 
Most electrical companies pass this information on to 
the panel wireman. This can take the form of actual 
wire size or can be coded on the wiring diagram and 
specified on the work sheet so that the wiring diagram 
might apply for other machines with different horse- 
power ratings. Thus, X might mean No. 8 wire, Y 
No. 10 wire, etc., and all unmarked would be 
No. 14. In those instances where control circuits are 
always No. 14 wire, as in machine-tool applications, the 
wire size information might be entered in the control 
title block next to the color code, thus eliminating the 
column marked “wire size.” 


wire 


ADVANTAGES 


Considerable saving in time is realized over the old 
On special ma- 
chines it frequently is necessary to make changes in the 
panel during the machine test runs. 
easily and quickly made on the wireless diagram. 

On the more complicated panels it is very difficult 
to make a panel layout which fulfills all of the wiring re 





method of making wiring diagrams. 


These changes are 


quirements. The wireless method, by its ease of making 
changes, might permit the wireman to alter the sequence 
of devices as tabulated, provided he indicated the change. 
From this marked print the tracing could easily and 
quickly be altered. 

On panels of the size represented in Fig. 2, it is very 
difficult to trace a wire between one device and another, 
frequently ending up on the wrong number and having 
to start over. The wireless method eliminates this tedi- 
ous work. In wiring a panel it is difficult to visualize 
all devices connected by a wire of a specific number 
and it is frequently necessary to list these devices for 
best planning of the wire arrangement. With the wire- 
less method all devices connected by any specific wire 
are already listed. 

Users report that the wireless diagram is easy to fol- 
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END POINT 


for your best-laid plans 


make it a selling point 
with a Flamenol* Cord Set 


You've planned your product carefully, produced it skill- 
fully, inspected it rigorously — but what about the end 
point — the cord and plug by which the customer finally 


puts it into service? 


If it’s a FLAMENOL cord set — on your portable lamp, 
clock, razor, fan or radio — all your previous work is pro- 
tected two ways. First, its service values are protected. The 
cord is tough, long-lasting. The molded-on plug won't 
break or pull off in use. The prongs are straight and true, 


assuring good contact. 


Second, the selling values of your 


product are enhanced. The smooth, clean 
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cord ends in a harmonizing plug that “looks the part” on 
carefully styled merchandise. A FLAMENOL cord set 
carries to completion the idea of “quality down to the 


last detail.” 


Actually, these ready-to-connect cord sets add little, if 
anything, to costs. Supplied in convenient lengths, with 
the plug molded-on, they save wiring time and inspection 
time. For prices, samples, and full information, write Sec- 
tion Q22- 112, Appliance and Merchandise Department, 


General Electric Company, Bridgeport 2, Connecticut. 


* Trade-mark Reg. U. S. Pat. Off 
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“MR. SCRU-IT”’ 





Solar SCRU-ITS are used for connecting two or more wires without 
tape, solder, flame or tools. They are economical and easy to use— 
wire ends are stripped and SCRU-ITS screw right on to form a com- 
pact and efficient joint. 

SCRU-ITS give better mechanical and electrical contact... elim- 
inate possibilities of shorts, grounding and corrosion. Their compact 
size permits their use where working space is at a minimum. 


Available in several sizes for connecting various combinations of 
wires. 


























1. stRIP WIRE 
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2. SCREW ITT \ 
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3. THAT’S IT 
with 


SCRU-ITS / 


MILLIONS IN USE - HUNDREDS 
OF APPLICATIONS 























“Roughing-in” or permanent wir- 
ing is simplified with SCRU-ITS 
. they thread on with a twist 


of the wrist ... and the joint is 

complete! : 
> Fixtures » MADE IN FOUR SIZES 
- Outlet Boxes * MAY BE USED WITH SOLID 
- Fuse Boxes OR STRANDED WIRES 










- Panel Boards 
* Switch Boxes 








+ Lighting Devices Write for Data 

* Conduit Boxes Sheet V-I 

- Circuit Breakers 

. . For complete specifications 
Switch Controls on SCRU-IT sizes, uses, 

- Motor Connections prices, etc.. WRITE TODAY 


and many others. 


U. S. PATENT NO. 1,933,555 
LICENSED UNDER IDEAL INDUSTRIES INC. PATENTS 
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FACTORY and SALES OFFICES 
WARREN, PENNSYLVANIA 





















low. In checking trouble the electrician usually traces 
the elementary to find what part of the sequence failed, 
then to find the device and its wires. Usually it is nec- 
essary to locate the wire in question and then trace the 
wire on the wiring diagram to find what other devices 
it connects. The tabulation shows this at a glance. 

When a wiring diagram has been folded a few times 
and gone over with oily hands, easy reference becomes 
an.impossibility and the old “hunt-and-find” system 
must be followed to locate what is on the other end. 
With the wireless system all of this information is 
available in the tabulation and should be comparatively 
easy to read, even on an old diagram. Frequently a 
wireless diagram will make a smaller drawing, thus be- 
ing easier to handle. 

The war was, perhaps, the greatest factor in expand- 
ing the use of wireless diagrams,. But such large ac- 
ceptance would never have been possible without the 
help of the many friends in the machine-tool industry 
who tried these diagrams; the electrical control manu- 
facturers who not only tried them on machine-tool pan- 
els but on steel mill, paper mill, elevator and all other 
types of control panels, thus bringing back comments 
from many shops and applications; and our customers 
who took time out to try these diagrams and send us 
their comments. Our thanks to all. 







Historical Design Background of 
the Modern Electric Shaver Motor 
(Continued from page 104) 








ing head end is swaged into a ball and inductively 
hardened to afford a more satisfactory contact surface 
consistent with the light weight desired for this moving 
part. The other end, which mates to the armature 
shaft eccentric, is fitted with a plastics insert for 
quieter operation, longer life, and to insulate the shear- 
ing head electrically from the motor. The insert ma- 
terial is a fiber-base phenolic resin product chosen for 
its insulation quality, impact strength and wear re- 
sistance, and compression molded to the desired shape. 















Fig. 10—Exploded view of bearing mount assembly 
showing all parts for Schick shaver. Note two different 
types of armature shafts and actuating: levers for two 
different models, single-head and dual-head shavers. 
Field winding is the same in each model. 
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@® The new Auto-Lite Automotive Wire and Cable Catalog is packed 

with information every executive and engineer should have. Besides 

covering such important subjects as high tension ignition cable, low 

tension eable, ignition cable assemblies, wiring harness assemblies, 

battery cable assemblies, it provides comprehensive charts and a 

valuable set of working data tables seldom found together in one book. 
Write on your company letterhead for your copy today. 


THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONTARIO Wire and Cable Division PORT HURON, MICH. 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES 
EVERY THURSDAY NIGHT, 9:00 P. M.—E.T. ON CBS 


~ 


AUTO- aay WIRE:"*CABLE 
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Here’s dependable switch control at low cost, with ZENITH 
Magnetic Switches in electrical apparatus. For continuous, 
trouble-free duties with heaviest operations. Operate for years 
without servicing. WRITE TODAY for valuable data. 


ZENITH AUTOMATIC CONTROL EQUIPMENT includes trans- 
fer switches, interval timers, program clocks, remote contrel 
switches, reversing starters. Send for catalog of complete line. 
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ft ZENITH ELECTRIC CO. 
152 W. Walton St., Chicago 10, Ill. 
PLEASE SEND INFORMATION ON 
Magnetic Switches. 
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FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 
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REQUIRED 


KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 
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Fig. 11—-Performance of a typical modern impulse- 

type shaver motor is shown in these graphs. Motor 

is operating at 115 volts and at an average speed of 
8500 rpm. 


So far we have dealt with the mechanics of an im- 
pulse motor. Now let’s look at its performance. The 
set of curves shown in Fig. 11 are those of a modern 
typical shaver motor designed for 115-volt operation. 
Since the average speed while under shaving load is 
8500 rpm, it can readily be seen that the motor is 
operating on the upward slope of the efficiency curve 
and has ample reserve power for tough beard patches. 
Thus there is no danger of the shaver motor stalling 
and allowing the shearing head to balk at a heavy beard. 

To keep a development record as changes and im- 
provements in the shaver motor were made and _ to 
test other small motors under the same conditions, the 
electric-dynamometer shown in Fig. 12 was designed 
and built especially to handle these flea-power motors 
‘or those who are interested in a small electro-dynamo 
meter, the one illustrated was made from a_ shaver 
held assembly mounted on a freely swinging yoke to 
from the center line, a string connects to 
An adjustable 
d-c voltage is fed into the field winding to create a 


which, 1 in 
the balance for torque measurements. 


Fig. 12—Continuing tests are made to keep a develop- 

ment record of shaver and other small motors. This 

shows test set-up used by Schick with an electro- 
dynamometer especially designed and built. 
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N 1841, two years before the first telegraph line was installed 
in this country, and when there were but 27 states in the 
Union, John August Roebling was inspired with the idea of 


making a new kind of rope of unheard of strength and flexi- 


bility. His confidence in his idea caused him to risk everything 
he had on the development of his new rope. 
How much is his confidence worth to Industry today, which 


couldn't turn a wheel without the modern wire rope? 
Today, the John A. Roebling’s Sons Company invests much time, effort and money in 
the development of improved products to keep alive the confidence of its many customers. 
Roebling values this confidence as its greatest asset. That’s why it offers you the great- 
est value for every dollar you invest . . . in any Roebling product. 


For performance—electrical manufacturers turn with confidence to Roebling Magnet Wire 


As with any product, the final test of Roebling 
Magnet Wire is performance. 

An outstanding example is Roevar, a su- 
perior magnet wire with a new, highly im- 
proved coating that withstands severe winding 
and handling operations. With this stfonger, 
tougher insulation, Roevar combines flexi- 
bility, high dielectric strength and top resist- 
ance to solvents, abrasion and heat. Briefly it 


is the best magnet wire Roebling knows how 
to make. 

Right now, the tremendous demand from 
our present Customers has overloaded our pro- 
duction capacity. Soon, however, we hope to 
have sufficient quantities of Roevar available 
so that you, too, can benefit from its remark- 
able properties. 


JOHN A ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY , 


Branches and Warehouses in Principal Cities 


Manufacturers of Wire Rope and Strand « Fittings * Slings * Screen, Hardware 


and Industrial Wire Cloth « Aerial Wire Rope Systems « Hard, Annealed or Tempered 


High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and 
Cold Rolled Spring Steel * Ski Lifts * Electrical Wire and Cable * Suspension 
Bridges and Cables + Aircord, Aircord Terminals and Air Controls «+ Lawn Mowers 


ROEBLING 


A CENTURY OF CONFIDENCE 
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SORENSEN 
VOLTAGE REGULATORS 


Take advantage of Sorensen 
craftsmanship when you order volt- 
age regulators and look for these 
important Sorensen features—elec- 
tronic control circuits, no moving parts, 
long life, quick response, wide range. 










GENERAL CHARACTERISTICS 
OF STANDARD LINE: 


e Regulation accuracy 0.2% 

e Maximum Harmonic distortion 5% 
e Load range 10 to 100% rated value 
e Input voltage range 95-125 volts A.C. 
e Output voltage 110-120 adjustable 









Facilities are available for 
designing, engineering 
and producing special 
voltage regulators for 
your unusual applications. 









STAMFORD, CONN. 
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variable magnetic field between the pole faces, while 
rotating in this field is an armature mounted on the 
same shaft as the motor under test. It is readily 
understood that this driven armature will exert a drag 
on the field in direct relation to the field strength. This 
drag is measured on the balance to give a reading in 
ounces which multiplied by the l-in. lever arm results 
in a torque in inch-ounces. 

It is interesting to check back on some of the early 
dry shaver motors and find that they had less than 
half the available power of the present motor with a 
much lower efficiency. To date, we find that the results 
of the past fifteen years of research in the shaver 
motor field has made the impulse motor the best 
suited to meet the requirements imposed on it by 
the users. It now is dependable, light, compact, truly 
universal, cool handling and powerful enough to drive 
a shearing head through the toughest beard patches. 

In preparation of this article, the description has 
been limited to the features that make the impulse 
motor a practical working machine for the electric 
shaver. The mathematical design detail relating to this 
motor has been purposely omitted as it is similar in 
nature to that of the common electromagnet. Other 
features of the shaver such as shearing head and case 
design as well as the special industrial problems aris- 
ing during the manufacture of the shaver, are beyond 
the scope of this discussion. 


A Critical Appraiser 
Looks at Non-Automatic Toasters 
(Continued from page 117) 





material thickness and the nature of the alloy and 
measurements will dictate the overall length of the 
element ribbon. Since each brand of available wire 


| has specific characteristics, it is recommended that the 






designer work in close cooperation with the manu- 
facturer for the proper use of the material. 

The element assembly on a ceramic form is easily 
removed for replacement purposes, by loosening two 
screws and lock washers which fasten it to the toaster 
base. 

The next basic consideration is control of heat and 
current during the toasting operation. The simple toggle 
switch is most commonly used to control the current 
supply, but is not practical for toaster use. The switch 
only saves pulling and wear of the heater cord. More 
desirable is an adjustable thermostat with an off- 
position serving as a switch. The variable temperatures 
will afford bread toasting to different degrees of crisp- 
ness to suit the individual taste. The graduations on 
the control scale should be widely spaced to show an 
appreciable variation of degrees of toasting. Scales 
with close graduation markings are rarely accurate and 
are misleading. 

The shell and doors must fit accurately. One simple 
operation of the door should flip the toast. A careful 
study of balance determines the height of the door 
pivots on the shell and the pivot location on the door. 
The base or handle should be used as a stop for the 
fully opened door, to avoid scorching of the table top 
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nh ridiculous, doesn’t it? Yet, many concerns 
‘ — have failed because of such a mistake. They 
THE STANDS FOR ) 
operated in a location where customers were few 
and far between. The result was inevitable failure. .. 


Planned Distribution 


a warning that it doesn't pay to guess at your market. 


The Plain Dealer Market Survey department 


The Plain Dealer is Enough takes the guesswork out of your sales program 
—if You Use it Enough in the Cleveland market... gives you specific 

The P. D. 2-in-1 market (Greater information about the best buying areas for your 

Cleveland plus the 26 adjacent products...and points the way to maximum 

counties) gives you Ohio’s two sales volume with a minimum number of outlets. 

richest markets at one low cost. Call or write a Plain Dealer representative for an 


appointment to receive this individualized service. 


CLEVELAND 


“PLAIN DEALER 


Cleveland; Home Newspaper 


John B. Woodward, Inc., New York, Chicago, Detroit, San Francisco, Los Angeles 
A. S. Grant, Atlanta 
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Milford SEMI-TUBULAR Rivets -- 


SOLID where solidity is re- 


quired for strength. 
SEMI-TUBULAR to save time in setting. 








A pin on Milford Rivet Setters engages the semi-tubular end 
of the rivet, guides it home accurately and instantly to make 
an unbreakable assembly. Costs cut. 
Time saved. Production speeded. 
Milford designs and manufactures 
rivets in endless variety and makes 
15 standard models of bench and 
floor type rivet setters (special 
models, to order). 


BENCH TYPE RIVET SETTER 


SETS 60 RIVETS 
A MINUTE 


in Metal, Wood, Fabric, Plastic 
or any combination of the four. 
Send blueprint or actual sam- 
ple for more information, or 


write for a Milford repre- 
sentative to call. 





THE 
MILFORD RIVET 
& MACHINE CO. 

871 Bridgeport Ave., 
MILFORD, CONN. 
1014 West River Street, Elyria, Ohio. 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET G MACHINE CO., PHILADELPHIA 33, PENNA. 


* 
WHAT TYPE OF 
JEWEL ASSEMBLY 
DO YOU NEED! 


No matter what type 
or size of Jewel Light 
Assembly you need, 
chances are we can pro- 
duce it for you quickly, 
more satisfactorily, and 


at lower cost! Here, 
every facility is avail- 
able for high speed 


quantity production . . 
speedy, efficient, eco- 
nomical service. Drake 
patented features add 
greatly to the value and 
dependability of our 
products. 


* 





A You'll like the friendly, intelligent 
© cooperation of our engineers. Let 
them help you with signal or illu- 
mination problems. Suggestions, 
sketches, cost estimates or asking 
for our newest catalog incur no 
obligation. 


EEG LU tenets 


1713 W. PTTL ST., CHICAGO 22, ILL. 
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alloys are preferable. 


plated finish. 
eliminate sharp corners and add to the strength, es 
pecially in the lighter gage metals. 


tials for cool door handles and support legs. 
filled, heat-resistant phenolic molded parts should be 
used 


tion. 
minimum) should space heat-conducting toaster parts 
at a safe distance from the table top. 
supporting legs as near to the corners of the base as 
is practicable is important for stability. 










Table I1I—Point Score for Quality of Toast 


Individual Quality | 








| 
Maximum | 
| 
| 






































score |No. of points} considered | Criteria 
! 20 ae Taste | Individual tastes ne 
20 | Color | Golden brown (preference 
varies)—light, medium, 
dark 
- eames . j 
20 | Aroma | Sweet‘and appetizing 
15 Surface | Even ond omits a | 
15 —— | Break sslslicis helat brittle 
10 | Crumb | Undhoin particle — 
oaeeeeny F oom I 


| 








or supporting surface. 
should support the toast against the guard. The spacing 
between the shell and door is a factor in the ventilation 
of the toaster. 


In the closed position, the door 


Importance is stressed on the width 
and lip of the flange at the bottom of the door because 
it must be wide enough to lift the toast in the flip-flop 
operation and, at the same time, small enough to prevent 
excessive intake of cool air. A dimple of approxi 
mately 1 in. diameter and depressed about 4 @ in. as 
part of the style of the door will serve two purposes 
to space the toast away from the door for better toast 
making and to steady the bread against the guard. 
Brass eyelets are used for fastening shell and door 
A thin 
acts as a spacer and 
maintains door alignment, with a minimum of wear. 
The selection of material is generally controlled by 
the manufacturer and available stocks. Aluminum 
sheet is obtainable with polished surface. Most of the 
aluminum available from war surplus stock, such as 
24 ST as used in aircraft construction, does not lend 
itself readily to drawing operations, as required in the 
manufacture of a toaster. Aluminum of the 2S or 3S 
Cold rolled sheet steel (20 gage 
minimum) should be selected for moderate drawing 


together as they are ideal bearings for pivots. 


washer with smooth surfaces 


operations, but should be reinforced by embossing. The 


steel parts should be protected with a heavy chromium 
The base and shell should be drawn to 


Selection of material and correct location are essen- 
Asbestos- 


for these accessories. One handle, top center, 


mounted on each door allows for well balanced door 
operation, in preference to two handles, side mounted. 


Actually only one handle is used during normal opera- 
The height of the legs (approximately 34 in. 


Locating the 

The ideal toaster should be easy to clean. A small 
crumb tray snapped into the base is easily removed for 
emptying. Four elongated holes in the corners of the 


tray match angle tabs punched on the under side of 
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This year, more than ever before, products 


VEN [he 
TG rn 


will be judged by their performance . . . 
that's why, more and more leading manu- 


facturers are wiring their products with. . . 
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COPPER, NICKEL OR MONEL CONDUCTORS 


Manufactured in accordance with N. E. M. A. Specifications 


Approved by Underwriters’ Laboratories, Inc. 


Representatives in Principal Cities 
OTe 
Nd ae 


Write for 
Catalog 


MCC me Le 
. Copyright, 1946, by 
R I. Insulated Wire Co., Inc 


j Cranston, R. |. 


RHODE ISLAND INSULATED WIRE CO., Aut 


BURNHAM i de CRANSTON, 
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VITREOUS ENAMELED REX 


Easy and smooth 











QZ X ‘ 
ROUND RHEOSTATS 


7 Sizes from 50 to 500 Watt 
SPRING HINGED CONTACT ARM 


Uniform and unchangeable contact pressure. 






operation. 


Request Catalog #4 


REX RHEOSTAT CO. 
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N | Washer & Stamping Co. 


4915 GRANT AVENUE, 


eo. 2 


SMALL PATTERN 
LARGE PATTERN 
MACHINE SCREW 
BOLT SIZES 
SPECIAL SIZES 
High Quality 
Volume Production 
Prompt Delivery 


Popular sizes carried 


in stock. 


P. O. BOX 


CLEVELAND 5S, OHIO 


1756 
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Block diagram of ideal toaster assembly. 


INSPECTION 





FRIA 





TOCK AND MAT 


ST 





the toaster base, holding the tray in position. 

The safety factor is as important in a toaster as in 
any other electrical appliance. The standard require- 
ments of the Underwriters’ Laboratories are a good 
basis for laboratory test work. Following these speci- 
fications saves time in needless experimental work. Em- 
phasis should be placed upon the wattage input. Care- 
ful interpretation and application of Underwriters’ 
specifications will reduce possibilities of scorching table 
tops and other hazards such as are found in many 
toasters. 

The demands of mass production are a constant guide 
in the design of the ideal toaster. Parts should be de- 
signed for easy manufacture and quick assembly. A 
minimum number of simple operations 1s needed in the 
assembly line where the set up provides for sub-assem: 
bly units, such as handles-to-door, doors-to-shell, legs- 
to-base. With these stations operating simultaneously, 
sub-assemblies flow to the main assembly point, thus : 
The main sub-assembly is built around the base. 

The phenolic support legs may be permanently mounted to 
the base with machine screws and lock washers. Cheaper 
construction may use rivets, carefully selected to give a 
maximum strength with smooth roll clinch. 

The elements are wound on the ceramic form. 

At the next assembly station, the thermal control is mounted 


with machine screws, lock washers and nuts to ceramic 
form. 

Cord assemblies are connected in the same method to the 
ceramic form. The major electrical components are as- 
sembled into a single unit. This unit is secured to the 
base by machine screws and lock washers. 


At other stations along the assembly line: 

Handles are mounted to the doors by machine screws and 
lock washers. 

Doors and shell are aligned in a fixture and assembled with 
eyelets and friction washer. This sub-assembly is snap- 
fastened to the base sub-assembly, to which the guard has 
been mounted, in addition to the legs and electrical unit. 

Final assembly moves to the packing department where it is 
polished and inspected, and the crumb tray inserted. 


The design of a toaster is a combination of electrical 
and mechanical engineering. Electrical engineering is 
the minor portion of the design work; a good me- 
chanical engineer must build an efficient unit around 
the basic electrical plan. The stability and durability 
of the toaster are developed by the mechanical engineer. 

The ideal toaster becomes a simple appliance when 
properly designed. Basic design work is often mini- 
mized in an effort to get into production quickly and 
cheaply. This is a fallacy as mangled metals and labor 
time lost cannot be salvaged. Immediate profits are 
soon consumed by losses resulting from rejects. 
Styling and trimming of a toaster are important mat- 
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PROVEN PERFORMERS OF EXCEPTIONAL ACCURACY 


United States Gauge’s moving vane type Direct Current Meters 
earned their reputation for exceptional accuracy and depend- 
ability the hard way; in the instrument panels of airplanes, auto- 
mobiles, tractors, Diesel engines, battery chargers, and other 
electrical equipment. 

Years ahead in both performance and appearance these DC 
Meters have a light weight balanced movement with inertia 
dampening, providing superior pointer stability. Exceptionally 
broad scales with clear bold figures and graduations are easy to 


read at a glance. 


ae You can have your choice of square or round cases, with either 


U-clamp or top-flanged mountings in the 2” and 214” dial sizes... 


standard, raintight, or watertight construction. Center zero scales 


UN ITED STATE S have an 80° are, zero off-center scales 60°. Prices as low as sixty 


cents in quantities. Write at once for full information. 


DIVISION OF AMERICAN MACHINE AND METALS, INC., SELLERSVILLE, PENNA. 
Manufacturers of Pressure, Temperature, Flow and Electrical Measuring Instruments 


no a 
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C a E A = ters. One bit of ingenious styling suggests a sensational 


sales angle. The unique feature is a “personalized” 


toaster. The consumer's initial is mounted, with tabs, 

TIGHT= on the door, fitting into a space expressly designed 

for this purpose. Dealers are not expected to stock 

these initials. The manufacturer forwards them on re- 

T aF o u & L E me F ee E i b i ceipt of the guarantee record card. The same idea can 

be used for tab-fastened or die-impressed trade marks, 
for private brand toasters. 

Although a toaster is a simple appliance, it can only 
be designed by a mechanical engineer with an electrical 
background and a sense of styling—not by an electrical 
engineer alone, a stylist or a toolmaker. A) good 


















design depends on research and = experience anid 
the proper application of technical knowledge. [Engi 
neering reflects in a fine product, well made, and sav- 
ings all along the line. An efficient toaster is assured 
of a tremendous volume of sales, as a good toaster is 
one of the most desired appliances today ! 


Accelerated Thermal Ageing Tests 


on Silicone Insulation 
(Continued from page 121) 











tained its moisture-prooiness to the end of the test (3 
» times the period during which class B lost its moisture 
; Photo courtesy Pan American-World Airways resistance ). 


3. Significant changes occurred in the insulation wall 
KESTER CORED SOLDERS of the class B machine which greatly impaired the heat 
dissipation of the machine. No such changes were ob- 
served on the silicone-insulated machine in a_ period 


@ Put precisio nen ility i - 
precision, permanence and dependability in all sol many times longer. 


dering jobs! Standardize on Kester Cored Solders. 4. The thermal degradation of the bonds and varnish 


@ Kester Cored Solders are scientifically compounded to treatment (from visual observation) indicated a con- 
form clean, tight solder bonds that hold permanently against siderably greater margin of life, for silicones over class 
shock, vibration, bending and the contraction and expan- B, than the ratio of the time of the two tests. It 
sion of temperature extremes. appears reasonable to state that the margin is more 









than 3 to 1 and probably of the order of 10 to 1 under 


@ Kester Cored Solders are applied in one simple applica- the temperature conditions of this test. 


tion. Virtually mistake-proof, the flux-filled core is scientific- 
s ; : 3 ae APPENDIX 
ally balanced with superior alloys—in the right combination a ; ; ‘ ee 
; Che insulation of the Class B stator winding and 
for every type of soldering. ot 3 fe osae : 
the silicone-insulated stator winding are described and 
compared in detail in the following. 











@ Kester Rosin-Core Solder, for electrical connections, and 
Kester Acid-Core Solder for general work, are both avail- 1 Cl RS Windj 
able in a wide range of strand and core sizes. Nearly half . Kiass B Stator inding 


«elena at quiabiad ampules te dene-aimeanen of (a) Double glass-covered wire (continuous filament 
Kester’s unvarying high quality. So don’t take chances. 
Standardize on Kester—always the right solder for any 
soldering job. 


Fiberglas) bonded with thermosetting phenolic-alkyd 
varnish. 








(b) Shellac-treated asbestos paper strips between 
conductors depth-wise in slots. 
(c) Ground insulation consisting of 1% turns of 0.010 


KESTER SOLDER COMPANY in. thick glass-backed mica wrapper with organic bond 
4209 Wrightwood Ave., Chicago 39, Illinois (d) 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 


(Cy Lae A 


FOR EVERY AUTOMOTIVE USE 








Knd turns insulated with one half-overlapped 
layer of 0.007-in. thick glass-backed mica tape with 
organic bond. 

(e) Binder tape of 0.005-in. thick glass tape, hal! 
overlapped. 









(f) Coils were impregnated with a_ thermosettin; 
phenolic-alkyd varnish plus one surface treatment witl 
the same varnish at lower body. 

(g) Coils were wedged in slot with cotton cloth-bas: 
phenolic-bonded Micarta. 


(h) Glass tape and glass twine were used for tyins 
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THE PLASTICS EXPERIENCE 
OF OTHERS! 


AICO has catalogued the problems solved in our 30 years 
of precision molding plastics. We have a record of 
materials, molding methods and mold design for all 
kinds of plastics applications. It is a rich source of 
information for everyone creatively interested in plastics. 

Highlights of this vast experience are available in con- 
venient form for your reference file. To date, twenty-nine 
representative cases have been published. AICO will 
continue this service to help you improve your product 
with plastics. A request on your letterhead will bring 
you this invaluable file. 


AMERICAN INSULATOR CORPORATION 
NEW FREEDOM, PA. 
SALES OFFICES — CLEVELAND © DETROIT * NEW YORK © PHILADELPHIA 


PRECISION many things are better because of plastics 
Yee OTe) 
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1008 PARK AVENUE 


To meet today’s cost-cutting need, production wire stripping 
must be modernized, Mechanized, MOTORIZED! IDEAL’S 
power-operated wire strippers cut costs by multiplying strip- 
ping speed MANY-FOLD! 


They‘re more adaptable, too; handle more types of wires; 
strip better, cleaner, smoother, without nicking or spoiling 
wire. IDEAL has the largest line of Wire Strippers. Send 
12” samples of your wire, tell us how it is to be used, and 
we'll recommend the Wire Stripper best suited for the job. 


IDEAL “Rotary Type’ Wire Stripper (illustrated) is power- 
ful, motor-driven. Many times as fast as stripping with hand 
tools! For production line stripping of solid or stranded 
wire—clockwise or counter clockwise—up to 1/2” diameter. 
The cutting blades quickly shear through all types of non- 
metal insulations. Does a finished job—wire is ready for 
terminals or connections. Simple in operation—even inex- 
perienced workers can turn out work in volume after 
easy instructions. 


Electric ‘‘Brush Type”’ with Dust Collector 
Motor Driven! Strips enamel, cotton, silk-enamel, etc. 
from round, flat, square or rectangular, solid or stranded 
conductors. Cleans fine ‘‘Litz’’ wire, removes coating 
from “‘Formex"’ and ‘‘Formvar”’ wire. 


Electric ‘‘Hot-Blade’’ Type 


New —Different—for production stripping. Insulation 
burned (not cut) from wire by two electrically heated 
blades. Handles wires up to 14” diameter. Strips clean — 
no frayed ends —no cut wires. 


“*E-Z"’ Foot-Operated Type 
Strips twisted parallel cord in one operation. Strips insu- 
lation from 8 gauge— 3%” O.D. to finest wire. 

““E-Z’’ Hand Type 


For solid or stranded wire. 2 models 
and “Standard.” 


“Automatic’ 


Distributed Sh tough 
AMERICA’S LEADING WHOLESALERS 


TDEAL) 


(Successor to ldeal Commutator Dresser Co.) 





SYCAMORE, ILLINOIS 


| DC-990-A silicone varnish. 


| bonds. 


| varnish at lower body. 





| by 
| pages 138-41. 


| by 
| No. 45-30. 





| “The Application of Silicone Resins to Insulation for Elect1 









Fig. 8—Coils from silicone-insulated stator after 2966 
hours ageing at 250 C, hot-spot temperature. (Insula- 
tion cut away to show conductor). 





winding and insulating wiring connections. 

(i) Assembled stator had two dips and bakes in a 
clear oleo-resinous baking varnish. Final finish was a 
spray of black air-dry varnish. 


2. Silicone-Insulated Stator Winding 

(a) Double glass-covered wire (continuous filament 
Fiberglas) bonded with silicone resin. 

(b) Silicone resin-treated glass-cloth strips between 
conductors (depth-wise in the slots) to bond wires to- 
gether. 

(c) Ground insulation consisting of 11% turns oi 
0.010-in. thick glass-backed mica wrapper with silicone 


(d) End turns insulated with one half-overlapped 
layer of 0.007-in. thick glass-backed mica tape with 
silicone resin bond. 

(e) Binder tape of 0.005-in. thick glass tape, half- 
overlapped. 

(f) Coils were impregnated with DC-990-A silicone 
varnish plus one surface treatment with the same 


(g) Coils were wedged in the slot with phenolic 
varnish-bonded micarta. Half the wedges used Fiber- 
glas cloth and half asbestos cloth. 

(h) Glass tape and glass twine were used for tying 
the winding and insulating wiring connections. 

(1) Assembled stator had two dips and bakes using 


REFERENCES 


“New Silicone Resins Boost Insulation Temperature Limits.” 
G. L. Moses. Westinghouse Engineer, September 1944 


“Organo-Silicon Compounds for Insulating Electric Machines.” 


T. A. Kauppi and G. L. Moses. AIEE Technical Pape 


Machinery,” by J. DeKiep, L. R. Hill and G. L. Moses. 
Technical Paper No. 45-23 


ATE! 


“Silicone Insulation Proved by Test,” by T. A. Kauppi, Geors 
Grant, G. L. Moses and R. F. Horrell. Westinghouse Eng 
neer, September 1945. 
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Wes Synthetic Resin Coated Tapes are widely used 
in the fabrication of electric cables because of their high resistance to flame 
and their ability to bond with co-polymer resin jackets. e Vartex Synthetic Rubber and 
Neoprene Tapes are used for moisture resistance. ¢ Reinforced Tapes of each type are 
available where extra protection is needed against moisture, acids, and alkalis ¢ For 
high voltage cables there is a Vartex conducting tape. 


ELECTRICAL INSULATION DEPARTMENT e WOODBRIDGE, N. J. 


Varnished Cambric Cloth Varntshed Fibergtos 


Other Vanrter Products Varnished Combric Tapes "Varsiot” Combinotion Slot inlotoe 
Synthetic Resin Extruded tubing 


Varnished Duck 


Varnished Silk Substitutes Cable Wrappang Tape: 
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HOW TO TIGHTEN A 
SOCKET SCREW’S GRIP 


... without safety wires 















































Specify BRISTO “Multiple-Spline” 


Defying vibration that often shakes “‘hex’’ screws loose... 
speeding assembly of products with hard-to-reach fastening 
points . . . easing disassembly — BRISTO ‘“‘Multiple-Spline”’ 
Socket Screws are now making a hit with many designers and 
production men. 


BRISTO “Multiple-Spline” gets its tighter grip from the 
unique way the wrench, geared to the spline-shaped socket, 
pulls the screw around. No expanding pressure. No bursting or 
rounding out of socket walls. Yet, a flick of the wrench re- 
leases the deep-seated grip. 


Literature describing BRISTO ‘“‘Multiple-Spline’’ Socket 
Screws and their many applications is yours for the asking. 


THE BRISTOL COMPANY, Mill Supply Division, 
153 Bristol Rd., Waterbury 91, Conn. 


wry “muttipte-spune” means TIGHTER 
NO EXPANDING PRESSURE: THE KEY PULLS THE SCREW AROUND 


Only the “‘B-LINE” 
has the right 
Socket screw for 
every application 
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ASA Implements Its Postwar 
Program for Consumer Standards 
(Continued from page 136) 






quested to develop such a standard. NEMA concurred 
in this opinion and has already prepared two standards 
—Hot Plates and Disk Stoves; NEMA Pub. No. 46- 
113, and Portable Radiant Heaters, NEMA Pub. No, 
46-1 14—which have been submitted as the bases for the 
development of the ASA standard? 

Domestic Electric Ranges, C71 and Water Heaters, 
C72, are two other projects (also sponsored by NEMA) 
that are being reactivated after a wartime lull and early 
progress is expected. 

Home and Farm I'reesers—lIn the direction of refrig 
erating equipment, an organizational meeting has been 
set for an early date for a subcommittee to investigate 
test methods and standards for home and farm freezers, 
Sponsorship will be assumed by the sponsors of the 
original Project B38, Specifications for Refrigerators, 
the American Society of Refrigerating Engineers and 
the Bureau of Human Nutrition and Home Economics, 
U. S. Department of Agriculture. Also on the agenda 
is a possible revision of existing standards on domestic 
refrigerators. 

In his report, Mr. Bryans pointed to another overall 
important organization change designed to place in- 
creased authority in the hands of industry correlating 
committees. This, he explained, would serve to eliminate 
delays caused by the time now required for the closing 
of the letter ballots of the Standards Council. This pro- 























@@ W. C. Yates (right) recently retired as assistant 
manager of General Electric Company’s Industrial Divi- 
sions after 48 years of service is shown being congratu- 
lated by Leonard Kebler, chairman of the board of 
directors, Ward Leonard Electric Company (left) and 
T. B. Martin, advertising director, Square D Company 
(center) at the recent testimonial dinner to Mr. Yates 
at Schenectady, N. Y., sponsored by National Electrical 
Manufacturers Association. 
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Namco “Stellite’’—welded Solenoids are built 
in sizes with ratings from 2! to 25 pounds, 
push or pull, at 1” stroke. Combination push- 
pull and other special applications are avail- 
able. For alternating current only, constant 


or intermittent duty. 


If you have jobs 
like these... 
then you need 


SOLENOIDS 


They’re the modern, up-to-date way of doing 
jobs automatically—by remote control, and in 


cramped quarters if necessary. 


With the positive, accurate action of Solenoids 
you can simplify design, manufacture and opera- 
tion. They’re taking the place of expensive, bulky 
gear trains, levers, linkages and other mechanisms. 
Many a manufacturer has come to us with a 
cost or space problem—and has found the se- 


lution in Namco Solenoids. 


Namco Solenoids—with*Stellite’”—welded con- 
tacts, are compact, rugged and reliable. They’re 
engineered to the requirements of the job, with 
the aid of an expert. That’s where we can help you. 
We'll be glad to recommend the size and style 
best suited to your job—with standard or special 
terminal blocks and mountings. Like more details? 


Ask tor bulletin EM -46. 


The NATIONAL ACME CO. 


170 EAST 131st STREET ° 
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THE MERCOID CORPORATION 
4223 West Belmont Avenue, Chicago 41, Illinois 


MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 
APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


MERCOID 


CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line. 
DA PRESSURE CONTROLS MERCURY SWITCHES 


Industries’ first ast 


choice for depend- 

able control perform- 

ance. The outside Mercoid brand switches are noted 
for their superior operating quali- 

ties. Various types available. 


adjustment and vis- 
ible dial eliminate all 

LIQUID LEVEL CONTROLS 
Available for gaso- 


guesswork when setting the op- 
line, oil, ammonia or 


erating range. 

other low. specific 
gravity liquids. Also 
for liquids at high 
pressures. 















TEMPERATURE CONTROLS 


Used on a variety 

of industrial tem- 

perature applica- 

tions. Have same 

- adjustment fea- 

4 ture described 
above. 


MERCOID RELAYS 


Recommended 
wherever quiet and 
dependable perform- 
ance are essential. 
Various types avail- 
able 





MERCOID 
FLOAT 
CONTROLS 


Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
type available. 
































PROMPT 
DELIVERY 





















DONGAN 
“PM” TYPE 
CONTROL 
TRANSFORMERS 




















Used on magnetic starters, 
breakers, cabinets, etc., for 
outside mounting where lower 
than line voltage is desired. 
Equipped with nipple and lock- 
nut for knockout mounting. 
Made in 50-60 cy.—460/230 
volts primary, 115 volts second- 
ary. Capacities up to 150 V.A. 


DONGAN ELECTRIC MFG. CO. 
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cedure has become an increasingly tighter bottleneck 
as the size of the council increased. In the new system, 
letter ballots of the Standards Council will be eliminated 
except in cases of appeal from decisions of the industry 
correlating committees. The council, however, retains 
its full rights and powers and can take action at any time 
it is felt to be necessary. These changes require appro- 
priate revisions in the ASA Constitution and By-Laws, 
and these are now before member-bodies for action. It 
is fully expected that the new procedures will have been 
approved and effective very shortly. 

The greatly increased scope of ASA activities very 
naturally calls for increased funds. In his report, Mr, 
Coonley stated that his primary job during 1946 was 
to obtain the financial support of American industry to 
a much greater extent than heretofore. The extent of 
Mr. Coonley’s success is indicated by the fact that the 
1947 ASA budget is pretty sure to exceed $600,000 
and this will represent no government support of any 
consequence, as government-sponsored projects have by 
now been practically liquidated. 

In a report of the Standards Committee, Mr. Ains- 
worth stated that 15 of the ASA emergency war 
standards have been reaffirmed, leaving 138 still to be 
disposed of. Ninety-six of these are already under re- 
view by committees. New regular standards have been 
approved to a total of 31 and revised regular standards 
number 13, thus making a total of 44. Mr. Ainsworth 
paid particular attention to the importance of the new 
1947 National Electrical Code revised and approved 
during the past year. “It is doubtful,’ said Mr. Ains- 
worth, “if any standard approved by ASA is as far 
reaching in its application and affects the living of so 
many people as the National Electrical Code. This code 
was developed under the leadership of the National Fire 
Protection Association by its electrical code committee, 
which is an ASA-approved sectional committee.” 

The fundamental interrelation between standards and 
free enterprise was discussed by Ephraim Freedman, 
director of Macy’s Bureau of Standards, who spoke in 
place of Mr. Wilson, unable to be present because of 


GUIDE TO BUYING 

Beginning on page 254 of this issue, ELEC- 
TRICAL MANUFACTURING resumes a service to its 
readers that was dropped during the war years 
because of limitations on paper supply. The 
Guide to Buying comprises an alphabetically ar- 
ranged list of over 7000 product components, 
materials, metals, equipment and services offered 
by current advertisers. This useful index will en- 
able engineers and designers to locate quickly 
the names and addresses of the several suppliers 
of a given item. For the page number of an ad- 
vertiser’s latest advertisement, the reader is re- 
ferred to the advertisers’ index preceding back 
cover. The index will be revised monthly. The 
content is currently up-to-date. 
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GRAY IRON CASTINGS 


Free Machinability 

Dense, Porous=-Free Structure 
No Leakage Under Pressure 
Ability to Take Mirror Finish 
Freedom From Distortion 


These are qualities which recommend Eaton 
Permanent Mold Gray Iron Castings for literally 
hundreds of applications in the Refrigeration 
field. Millions of Eaton Permanent Mold Gray 
Iron Castings are used annually for such critical 
parts as valve bodies, pump bodies, cylinder 





THE EATON PERMANENT MOLD MACHINE IS A SYMBOL OF 
THE QUALITY OF GRAY IRON CASTINGS PRODUCED BY THE 
PERMANENT MOLD PROCESS. 


JANUARY 1947 


heads, connecting rods, pistons, crankshafts, 
cylinder blocks, bearing retainers, pump heads, 
and many others. 


Eaton Foundry Division engineers will be glad 
to discuss the application of Eaton Permanent 
Mold Gray Iron Castings to your product. 


NEW BOOKLET « Send for your copy of the new, 
illustrated booklet, ““The Eaton Permanent Mold 
Process,’ which describes the Eaton Permanent 
Mold Machine, and the Permanent Mold 
Process. It also includes pointers on designing 
Gray Iron Castings to be produced by the Eaton 
Permanent Mold Process. 


© 1946. EATON MFG. CO. 
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MANUFACTURING COMPANY 
FOUNDRY DIVISION 
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| illness. Mr. Freedman announced in behalf of Mr. \Vjj- 
| son, the receipt of a communication from Commerce 
| Secretary W. Averell Harriman in which the secretary 
eg A © 7 | asked the Policy Committee on Standards to continue 
| as an advisory group to the Department of Commerce 
| and Mr. Wilson’s acceptance on behalf of all members 
“One Good Turn -or a Million’’ | of the committee. 
| Frederick R. Lack was elected president of the ASA 
| for the ensuing year. Formerly he was vice-president 
| of the association. Mr. Lack is a well-known figure in 
| the electrical field and is vice-president and a director 
| of Western Electric Company in charge of its radio 
division. During the late war, he was for a time director 
of the Army and Navy Electronics Production Agency, 
He is a director of the Institute of Radio Engineers and 
| the Radio Manufacturers Association, and a member 
| of the American Institute of Electrical Engineers and 
the American Physical Society. 

At a press conference before the opening of the annual 
meeting, Dr. P. G. Agnew, vice-president and secretary 
of the ASA, presented a report on the recent formation 
of the new International Organization for Standardiza- 
tion in London. As already reported in the December 
issue of ELecrRICAL MANUFACTURING, Mr. Coonley 
was elected as the first president of the new organization. 
































Current Design Trends 


* Here, in expanded plant facilities, GRACOIL Coils and in Fluorescent Lighting Fixtures 


Transformers are expertly designed and built to exact speci- bd 
‘ fications. Plan your next product with GRACOILS. siamese calli 





footeandles. Greater realization of difficuit seeing tasks 









will increase attention to local lighting problems. 
; Commercial-lighting fixture design trends have also 
| shown a great deal of progress in the last few years 
The original commercial type of fluorescent fixture was 





= | either of the two- or four-lamp, forty-watt type with 
LOW VOLTAGE i ce, 


‘ the lamps arranged in a V-shape design. This ar 
: TRANSFORMER RELAY COM 


















rangement allowed the placing of the ballast in_ the 
center section between the lamps. Another arrang¢ 
ment of lamps was in the form of a semi-circle with a 
reflector of the same shape. More recently, fluores 
cent fixtures have been designed with the intention of 
reducing the vertical height of the fixture itself, or at 
least creating a design that appears to reduce the 
vertical height. This arrangement calls for a wider 





ait spacing of the lamps so that the ballast may fit between 

.... ~~ the two inside lamps, and allows placing all four lamps 
in a line parallel to and much closer to the ceiling. 

In reducing the apparent height of the fixture in this 

ee z manner, fairly satisfactory results have been obtained 

ro PR A‘ re) A a in the case of the unshielded fixture. However, to dé 

ba as sign a shielding assembly for this flat type of fixture 

, the shielding basket or frame must be greatly in- 

creased in proportion and the metal framework to hold 

the glass or louvres must be of sturdier construction. 


The total weight of this shielding frame is, of neces- 
Write for New Circular— No Cost— No Obligation ; ee : 2 
sity, much heavier and of course presents more pro) 


THE GRAMER COMPANY lems and complications in relamping. 


All of this, in itself, establishes a trend. Shielded 
Established in 1935 , ; ; oo \ 
commercial fixtures must be designed to eliminate the 
Clectrical Coils and Transformers heavier shielding mediums that we now have, namely 
2734 'N. PULASKI RD., CHICAGO 39, ILL. U.S.A. the glass and the steel louvres. Plastics would ap- 


pear to be a solution to this problem. However, 


““One Good Turn-or a Million’ 
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Cas 
~ | — for volume forming 
and stamping of metal 


On this 300 ton Warco Eccentric Gear Press, with 
pneumatic die cushions in bed, Colgate deep draws 


parts using blanks up to 44” x 70” to a 10” depth. 


Integrated to your assembly lines, Colgate’s 
diversified facilities can save production time 


and reduce manufacturing costs 
If you have a “tough” assembly to produce 
in volume, or are merely pressed for time or 
space, call in Colgate. Specialists in the light 
Colgate has complete facilities — up-to- metals, and geared formass-production, Colgate 
date forming and stamping equipment, ex- will deliver the goods on time (or ahead of 
perienced labor, and plenty of working space— schedule) and, more than likely, at a lower 
for the precision manufacture of production cost than you could handle the job if you had 
parts and even complete units in quantity. a sheet metal department of your own. 
Specialists in Fabricating and Stamping Aluminum 
Magnesium, Stainless Steel and Other Light Metals. 


To buy the machinery and build the ad- 
ditions to your plant necessary for sheet metal 


forming, stamping and fabricating would cost — 
how much? Yet you can add this extra function 
without adding to overhead — by making 


Colgate your “sheet metal department 
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Stock 
Molded 
Knobs 


3-WAY 


INTERCHANGEABLE POINTER UNITS 


GRADUATIONS, NUMERALS 
BRANDED IN “DEEP RELIEF” 


RB-10 






The new 3-way stock control knob unit 
shown above answers many problems for 
the engineer. The escutcheon mounts 
to the instrument and the knob mounts 
on the control shaft, rotating freely 
inside the escutcheon. All three pointer 
knobs illustrated may be used in con- 
junction with the escutcheon or used 
singly without escutcheon as desired. 
Graduations, numerals or other mark- 
ings can be branded by Rogan in ‘‘deep 
relief’ on the escutcheon part at low 
4 cost. 












RB-30 






Other modernistic, compression molded 
plastic knobs are available from our 
new post-war stock. 





















An inquiry on your business letterhead 
‘ will quickly bring descriptive literature 
; or samples. Write at once. No obli- 
gation. 






RB-1000 
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200! S$. MICHIGAN AVENUE 


| ROGAN BROTHERS euicseonetunan 


Compression Molders and Branders of Plastics. 

































































KRIEG PREPLACED 
BRAZING ALLOY RINGS 


For mass production brazing. Furnished in rings, disks, 
flat washers, strip stock, tampings, springs and special 
shapes in any size. Meet all requirements for brazing 
ferrous, non-ferrous and dissimular metals. Made from 
EASY-FLO, SIL-FOS, COPPER, PHOS-COPPER, SOFT 
SOLDER and ALUMINUM. Speedy delivery—low- 
cost and dependable. For quotations state alloy, shape, 
size and quantity. Send sample parts to be joined if 
practical. 







































































CHARLES W. KRIEG COMPANY 


52-60 Dickerson St. + HUmboldt 2-3445 - Newark 4, New Jersey 





















Fig. 7—Residential fluorescent lighting fixture, the 

Sheffield R-420, designed by Lurelle Guild, containing 

four 20-watt fluorescent lamps. End caps are oj 

polished aluminum with appliqued floral pattern. Re- 
flector is white. 


present shortages of such materials will delay this trend 
somewhat. Before plastics can be used, it is going to 
be necessary to create a plastics material that has a 
ininimum cold flow, that is non-inflammable, has a 
low softening point and good diffusing qualities with 
high transmission values. This plastic must also be 
of good color quality and retain its color over a 
period of years, and must not become too brittle with 
ageing. At the moment, methyl-methacrylate seems to 
meet most of these requirements. 

Commercial fixtures are now being designed with 
basic chassis. These are engineered so that the fixture 
may be hung as a single unit or in a continuous row, 
and are further designed to be either surface or pendant 
mounted. It is also possible to add a shielding medium 
so that the fixture may be shielded in order to reduce 
the brightness. The trend of fixture designs indi- 
cates a greater adherence to this basic chassis idea 
which of course will reduce costs of fixtures. 

Accent lighting by means of properly placed in- 
candescent spotlights has also become an important fac- 
tor in lighting for display purposes, and the techniques 
have been improved greatly within the last few years. 

Residential types of fixtures are relatively new and 
with the exception of the kitchen fixture, it is rather 
difficult to determine if a trend has as yet been es- 
tablished. The kitchen fluorescent fixture is long over- 
due for redesign work. Fixtures in the kitchen will be 
of higher wattages in the future, either of the four-20- 
watt or two-40-watt type. They will be shielded to 
reduce glare and will thereby also give a better dis- 
tribution of light. They will be designed with a re- 
duced vertical height in keeping with the low ceiling 
heights in more modern homes, will probably use 
high-power factor ballasts and, of course, we hope that 
eventually they will be of the instant-start type. The 
kitchen fluorescent fixture will be finished to comple- 
ment the present major appliances used in that room 
and will probably be painted white with metallic trim 
of either chrome or aluminum. 

In the few short years since fluorescent lighting was 
introduced, many obstacles have been overcome. During 
the war many drastic changes were made in order to 
cooperate with the war effort and fluorescent lighting 
was an essential industry. Many war plants were il 
luminated or re-illuminated with fluorescent fixtures 


ELECTRICAL MANUFACTURING 








SLi bS 
NILVAR 


VA 


RANDFATHER’S CLOCKMAKER didn’t 

worry about the effect of temperature on the 
length and arc of a clock’s pendulum — a minute lost 
or gained didn’t matter. Today it does — and today 
we have the alloy Nilvar. 


Nilvar is a remarkable alloy which has identical 
microscopic length at widely varying temperatures. 
For that reason, Barr Manufacturing Corporation 
selected it for the pendulum of its new “miracle” 
Executive Clock which depends for its accurate oper- 
ation upon the unvarying characteristics of the pendu- 
lum arc — at any temperature. 


This unusual clock provides synchronous motor 
accuracy, yet operates from a self- 
contained power supply. In operation, 
as the pendulum momentum gradu- 
ally lessens, its arc decreases until, 


The B. GREENING WIRE COMPANY, LTD. 
Hamilton, Onterio, Canada 


BRANCHES: Chicago ° Detroit 


*Trade Mark 
Reg. U.S. Pat. Off. 


Cleveland 


Va 


This Modern Miracle Clock keeps 


se, 
tha 







at a pre-determined point a tiny weight is released 
which imparts fresh momentum to the pendulum. 
Thereupon the weight is instantly retrieved by a 
small-battery-energized electro magnet, in prepa- 
ration for another cycle. No alloy but Nilvar could 
permit such critical pendulum arc control, for Nilvar 
has the lowest T. C. of expansion of any alloy 
yet developed — even lower than that of quartz. 


Somewhere in your engineering or production 
operations — or in the operation of your product — 
the critical dimensional stability of Nilvar may help 
to solve a problem of long standing. Why not call on 
Driver-Harris engineers for their recommendations. 


Driwer-Harris 
COMPANY 


HARRISON, N. J. 





















This 
Low-Cost 
“EMC” Model 300 
Motor May Solve 


Your Power 
Problem, Too 


IF YOU NEED a com- 
pact little motor, de- 
livering a slow speed 
output from 1 r.p.m. 
up, with a minimum 
of torque, this E.M.C. 
Model 300 should fill 
the bill. With its built- 
in gear train and adapt- 
ability for various volt- 
ages, it is ideal for 
powering coin-operat- 
ed machines, novelty 
animated displays, nut- 
roasting equipment, door-chime closing contacts, — 
a variety of similar low power applications. 

i 


Po 
\mZ 


DESIGNED for alternating current only, the Model 300 can be 
wound for almost any voltage you desire. The most popular 
windings are for 13, 45, or 115 volts-60 cycle. It is a 2 
Pole, shaded Pole brushless motor without radio interference. 
The shaft dimensions are changed according to the require- 
ments you specify. A very economical unit to install and 
operate. Three sizes are available. 





PROMPT DELIVERY can be made of any size Model 300 Motor. 
Tell us your requirements and we will give you detailed 
recommendations. 


TRADEMARK 


CTRIC MOTOR 
RPORATION 


Division Howard Industries, Inc. 
Racine, Wisconsin 


nN REGISTERED 


CUSTOM. BuitT FRACTIONAL y.P. MOTORS FOR ALL INDUSTRy 





yet many limitations were imposed on the industry, 
such as the restriction of the amount of steel that could 
be used in a fixture. These restrictions compelled the 
fixture manufacturers to completely redesign their fix- 
tures. On the two-40-watt lamp fixture, the steel used 
was reduced in weight by more than half, or to approxi- 
mately four pounds, exclusive of ballasts. 

Steel reflectors were prohibited and within a short 
period of time a substitute, Masonite, was found for 
the reflector. Masonite, a material made from highly 
compressed and treated wood pulp, served admirably 
in many of our industrial plants. 

The lighting industry was also called upon to re- 
strict its use of copper and brass, and here again sub- 
stitutes were used. Plated steel and other metals of 
good conductivity were designed to replace brass and 
Plastics were de- 
veloped to take the place of brass and copper in non 


copper in the electrical circuit. 


electical parts of the lamps, such as the base of the 
fluorescent lamps. Many engineering problems were 
overcome to meet this last restriction due to the different 
coefficients of expansion between glass and plastic. 

New quick-drying, high-temperature baking enamels 
were developed for lamp reflecting surfaces in order 
to meet the frenzied demand of more and more lighting 
fixtures, so that today synthetic enamels are relatively 
easily applied, produce higher reflection factors and 
are highly resistant to wear. 


Many of these substitutes will become a permanent 
part of lighting fixture materials used in the fixtures; 
some of the other substitutes that did not meet the 
requirements have already been dropped and the rest 
will be discarded as soon as present shortages are over 














































Fig. 8—Fluorescent pin-up lamp, 10 in. high and 
shielded with a curved glass diffusing panel. Lamp is 
a miniature 6-watt size. 
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the old way... 


When you use SE MS on your assembly line you eliminate the wasteful motions 





involved in putting the washer on the screw and then carefully positioning the 
assembled pieces for driving. SEMS bring you both washer and screw pre- 
assembled as a single unit ... ready for one easy motion from pan to driving 
position. There’s no “fumbling” when you do it the SEMS way for the washer 
can't fall off! 

Send for samples today and conduct your own demonstration. See for yourself 
how SE-MS reduce costs by simplifying and speeding production and at the same 
time provide quality control because the worker can’t “forget” the washer. 


this is the SEMS way 


\ 





use SL ASA ithe 


fastener unit 


SEMS are Pre-Assembled Washer and Screw 
Units in which the Washer is held on the Screw 
by the Rolled Thread and is free to rotate. 


SEMS ARE AVAILABLE FROM THE FOLLOWING MANUFACTURERS 


Continental Screw Co. The Lamson & Sessions Co. | Pheoll Manufacturing Co. Shakeproof Inc. American Screw Co. 
New Bedford, Mass. Cleveland, Ohio Chicago, Illinois Division of Illinois Tool Works Providence, R. |. 
Chicago, Illinois ee 


Corbin Screw Division National Lock Co. Russell, Burdsall & Ward : | 
¢ American Hardware Corp. Rockford, Illinois Bolt & Nut Co. Steel. Co. of Canada, Ltd. . Central Screw Co. 
New Britain, Conn. The National Screw & Mfg. Co. Port a N.Y. : Hamilton, Ont., Canada Chicago, tl. 


Cleveland, Ohio 
tton Manufacturing Co. : Scovill Manufacturing Co. Stronghold 
Reliance Division New England Screw Co. Waterville Division Screw Products Inc. Chandler Products Corp. 
Massillon, Ohio Keene, N. H. Waterville, Conn. Chicago, lil. Cleveland, Ohio 











r" os 
Available to *‘ 
your exact 

' specifications 


FIBRE 
FABRICATIONS 





of phenol and vulcanized fibre— 


Rapid, quality production of phenol PUNCHED 
STAMPED 
SHAVED 
SAWED 
DRILLED 
MILLED 


fibre and vulcanized fibre parts— ; 
either simple components or intricate ! 
shapes to close tolerances—can be 
supplied to your exact specifications. 1 
For details, write for Bulletin 124 | 
{ 
l 
I 
\ 


N.S. BAER 
COMPANY | 


Crattomen tn Fibre Fabricdlinm =“ 


‘N 


7-11 MONTGOMERY STREET \ o 
HILLSIDE, NEW JERSEY aie 
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Do your insulators call for a material with a 
low-loss factor, high dielectric and mechani- 
cal strength, one that may be machined, 
drilled, threaded or tapped to close toler- 
ances? LAVITE Steatite Ceramics meet these 
broad service requirements, hence are ideal 
for tube sockets, crystal holders, coil forms, 
bushings, and similar rf. applications. 


Formula SI-S provides a compressive 
strength of 96,000 lb./sq. in. At 1 meg. fre- 
quency, the loss factor of this body meas- 
ured only 0.016. 


Would you like samples for your 
laboratory testing? 
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Television in Color Develops 
under Stimulus of Rivalry 
(Continued from page 134) 





quency are sent interspersed between short pulses 
also at double line frequency. However, no equalizin; 
pulses are provided before, or after, the vertical syn 
chronization period as in black-and-white practice. Thi 
is accomplished by making the time-constants of th: 
vertical signal integrating circuits of the monitor an 
receivers sufficiently short so as not to require thi 
precaution. The color-synchronizing pulses consist oi 
a period of pulses occurring at four times line frequency 
and sent out preceding each red field. These pulse: 
are delayed to occur after the vertical synchronizing 
signals so that no interference in vertical synchronization 
is incurred. 

The sound-bursts are inserted into the composite 
waveform during the horizontal blanking period im 
mediately horizontal synchronizing 
pulse. These bursts occupy the full amplitude of the 
black-to-white region. Special blanking signals are 
developed in the monitor or receiver to prevent the 
display of these signals on the viewing tubes. 


following each 


RCA ALL-ELECTRONIC SYSTEM 


The RCA system produces color television pictures 
entirely by all-electronic means. <A slide 
television camera, developed by RCA and used in the 
demonstration, produces signals from 35-mm Koda 
chrome Transmission of the picture on the 


new c yl Tr 


slides. 





Fig. 3—RCA’s all-electronic color television receiver, 

from the rear. In the center of the lower part of the 

cabinet is the Trinoscope projection assembly, com- 

prising three 3-in. kinescopes which separately receive 

signals representing red, blue and green images and 

project them optically to form a composite picture in 
color on the screen above. 
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POWDER 
METALLURGY 


On the basis of “How Much?” metal powder parts 
from Moraine have replaced parts produced by con- 
ventional methods in scores of applications. They 
have effected substantial savings in cost through the 
elimination of secondary machining operations, and 
provided the fine finish and close practical tolerances 
required by the customer. 


Before costs can be determined, however, another 
question must be answered: “How Many?” Produc- 
tion by powder metallurgy is economical mainly in 
large, continuing runs. It does not lend itself to job- 
lot orders, but requires good volume to justify the 
cost of tooling and setup. 


If your answer to “How Many?” is a volume figure, 

we believe we can give you a satisfactory answer to 
“How Much?” Moraine Products’ experi- 
ence in powder metallurgy is at your service 
to supply better parts at lower cost. 


MORAINE PRODUCTS »::0» or GENERAL MOTORS 


DAYTON, OHIO 
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We think so 


—and so do our customers. Our 
tests are discontinued after 30,000 
on-off cycles. They’re good! 















SPST ROTARY SNAP SWITCH 
3A—125 V., 1A—250 V. Catalog No. 100 
Ve” IPS x 5/16” Shank, Single Hole Mounting 

6” Leads, One Knurled Nut 
































Listed by Underwriters’ Laboratories, Inc. 











ELECTRIC & 


MFG. CO., Inc. 


56th ST. & 37th AVE. 
WOODSIDE, N. Y. 


WRITE DEPT. A 
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MOLDING PRESSES 


RR Rane Od 


THE HYDRAULIC PRESS MFG. COMPANY 


MOUNT GILEAD, OHIO, U. S. A. 
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Fro ection screen Skiatron tube + Crystal screen 


‘ 


; . - Condenser 
‘ Projection lens ‘ 





“Light source 









‘+ - Cathode ray 
beam 






Modulator ----- 


Fig. 4—Schematic diagram of the skiatron projection 


tube. Three such tubes in line, each with a crystal 
screen appropriate to one of the primary colors and 
each fed with signals from a three-color pickup, pro- 
vide a color image projected directly upon the screen. 


slide is achieved in natural colors when a light beam 
from a kinescope is focused through the slide and 
separated into component colors by a system of mirrors 
and photoelectric cells. 

Each of the three transmitted images—red, blue and 
green—is of the same number of lines, that is, 525; 
also the same horizontal scanning rate and the same 
picture repetition rate of 30 pictures a second as in 
present commercial television broadcasting. 

The receiving set is equipped with three 3-in. kine- 
scopes, which separately receive the signals represent- 
ing red, blue and green. This trio of kinescopes is 
called a Trinoscope. From it the three color images are 
optically projected into a brilliant composite picture 
which appears on a 15 x 20-inch screen in natural 
color, free from flicker, color fringes or break-up of 
color. 

By this new method, simultaneous color transmission, 
instead of sequential transmission, color by color, is 
achieved. 

Since the characteristics and all of the 
standards of the green image—including the synchroniz 
ing pulses—are identical with those of the present black- 
and-white standards, any broadcasts from color stations 
using the electronic simultaneous system can be received 
clearly on black-and-white receivers by the addition 
of an easily installed and inexpensive radio-frequency 
converter. No modifications whatever are required 
inside the set. Likewise, it will be possible for electronic 
color television sets to receive the broadcasts of black- 
and-white stations. 


electrical 


SKIATRON SUBTRACTIVE METHOD 


A third system of color television, quite distinct from 
those described above, has unusual possibilities of pro- 
jection with high intensities of light for large-area 
screens, as in theaters. This is the system of the Sco- 
phony Corporation of America, using the skiatron, an 
electronic tube invented by Dr. A. H. Rosenthal and 
developed in England before the war. It is illustrated 
in Fig. 4. The skiatron resembles a conventional 
cathode-ray tube with an electronic scanning gun except 
that the screen and its principle of operation is different. 

In a cathode-ray tube the scanning beam of electrons 
produces a temporary fluorescence and brightening 
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The two halves of this cable conduit 
are stamped out of Alcoa Aluminum 
Brazing Sheet. Placed face to face, 
the pipe couplings are added, and the 
assembly is held tightly together. Then 
into the furnace it goes, to be brazed 
into a solid unit... a quick, simple 
operation. 

This part is made of a heat-treatable 
Alcoa Aluminum Alloy. It is quenched 


aU HE 
BRAZING 


HOUTA UNE 


right from the brazing furnace, giving 
the necessary stiffness and_ strength. 
Thus, they avoid a reheating operation, 
further cutting the cost of production. 

If you need information or help on 
furnace-brazing the things you are mak- 
ing of aluminum, write to ALUMINUM 
Company oF America, 2179 Gulf Bldg., 
Pittsburgh 19, Pennsylvania, or tele- 
phone our nearest sales office. 


MORE people want MORE aluminum for MORE uses than ever 


Me FO 
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Up to four lattice-type coils of like specifi 
cations are produced at the same time on the 
No. 84 Universal Coil Winding Machine. 
Two machines can often be assigned to a 
single operator. 


The higher rate of production . . . plus 
other advantages listed below . . . makes the 
No. 84 ideal for a great variety of cross- 
wound coils. 


ACCURACY. Quickly-adjustable‘‘gainer”’ 
mechanism accurately places wire turns 
(spaced or close-wound). “‘Veeder’’ Pre- 
Determining Counter. 

CONVENIENCE. Strap-type tensions 
facilitate handling. In-built calibration. 
Quick-adjusting wire guide holders. 

PRODUCTION. Winding speed, 400-750 
rpm. Wires as fine as No. 46 unrolled with- 
out breakage. 


DURABILITY. Many No. 84 machines 
now operating have 
been in service 20 years 
or longer. 

Write for Bulletin 84 
Universal Winding 
Co., P. O. Box 16v5, 
Providence 1, R. I. 





For Winding Coils 
in Quantity Automatically, 
Accurately— Use... 


eye 


WINDING MACHINES 





of the screen. When three tubes and screens are used 
to produce color television the system is said to be addi- 
tive. In the skiatron, however, the screen is a layer 
of potassium chloride crystals, normally transparent 
to light, but rendered temporarily opaque by bombard- 
ment of the electronic scanning beam. The screen in the 
skiatron is projected by an outside light source and 
three skiatrons may be placed in line so that one beam 
light passes through all. If each skiatron is then 
energized from color pickups in the usual way, each 
skiatron blanks out that part of the projecting light 
beam corresponding to the negative aspect of one color. 
The result is a colored image on the large projection 
screen, its intensity controlled largely by that of the 
light source. The Scophony system is therefore said 
to be subtractive. It is pointed out that subtractive 
principles are used in Kodachrome and Technicolor. 


MANY ARE INTERESTED 


The recent CBS and RCA announcements have 
brought out statements from others, indicating wide in- 
terest in the manufacture of color television equipment. 
Recent hearings before the Federal Communications 
Commission have also stimulated interest. 

Among those organizations for whom _ statements 
have recently been made in reference to color tele- 
vision are the Radio Division of Bendix Aviation Cor- 
poration which is said to be ready to go into production 
of receivers using the CBS system; Allen B. Du Mont 
Laboratories, Inc., which demonstrated to the FCC a 
new electronic tube called the Trichromoscope which 
produces colored images of great brightness upon the 
screen of a single tube; and Farnsworth Television & 
Radio Corporation. 





Electrical Product Developments 
During the Year 1946 


(Continued from page 91) 








Association for fractional-horsepower motors have been 
revised and extended!!! to provide definitions of rating 
and to stipulate certain characteristics of performance. 
Among the latter is a standard horsepower rating in 
terms of breakdown torque. Revisions of other NEMA 
standards for motors are in progress. 

Several manufacturers of entire lines of industrial 
motors, including the three largest companies, have 
redesigned certain lines during the past year. Westing- 
house announced its Life-Line mduction motors with 
all-steel frames one-third smaller in volume and with 
higher starting torques than previous models. General 
Electric redesigned its d-c armored mill motors to take 
advantage of new materials and to reduce over-all sizes 
A dual ventilating system was added to motors for duty 
in severe atmospheric conditions such as prevail in steel, 
cement and paper mills and coal and coke plants. A\llis 
Chalmers produced a completely new line of outdoor 
weatherproof, totally enclosed motors in larger sizes 
ranging up to 2000 hp and beyond. Here, also, an all 
steel frame and a redesigned system of ventilation fea 
tured the line. Air passages are self-cleaning but may 
be readily reached with a brush, air or water hose 
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throughout its long and useful life 
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Close-to-constant “Hot” resistance between 700° and 2000° F. 


"Ph regegeerasnts the original Nickel-Chromium heating element alloy, 
is a “natural” for rough, tough resistor wire applications . . . for 
your ranges, heaters, industrial furnaces, etc. It has outstanding durability 
... Often lasting as long as 20 years on some domestic devices... and it 
delivers full rated power throughout its useful life span. 


An unusual property of CHROMEL-A that simplifies heating element 
design is its close-to-constant “hot” resistance between 700° and 2000°F. 
This very desirable characteristic . . . of particular importance to users 
requiring close specifications or extreme accuracy .. . is graphically VTA Adee 
illustrated above in terms of general wire sizes. These curves, repre- Vda 
senting say 16 to 28 gauge wires, show an increase in resistance of around 
7 % over this wide temperature range. 





Our Catalog-M contains much such helpful technical information on the *TRADEMARK REG. U. S. PAT. OFF. 
CHROMEL Alloys and their application. Want a reference copy? 


HOSKINS MANUFACTURING COMPANY ° Detroit 8, Michigan 
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ITEM NO. 2 IN OUR 
SERIES OF SPECIALIZED 
ELECTROMAGNETIC CONTROLS 




































Not long ago we told you about our specialized solenoids. Once 
again. our engineers have come up with THE SWITCHES needed to 
take care of a rather difficult design and operating problem. You 
know what usually happens when the circuit to a magnetic field coil 
is broken. You get a surge of stored up energy that produces an arc 
both difficult and expensive to insulate against, 
rotating machinery. 


particularly in 


W ith these new ASCO Field Discharge Switches, it is practicable to 
install a resistor in parallel with the coil which will dampen the 
surge. The switches are used to facilitate the connection of the 
resistor and to avoid power loss during normal operation. 


Taportont features of these 
Field Discharge Switches include: 


. open and enclosed types 


. « field pole designed to break before 
or after main poles make (optional) 





c ... independently pivoted field discharge 
pole equipped with efficient blowout coil 
d ... furnished with or without resistors, as required 
e ... DC service; AC or DC operating coils 
f ... accessory built-in equipment available 


Ou engineers will be glad to help you in the design of your equip- 
~ ment so as to incorporate these ASCO Field Discharge Switches most 
effectively. In writing for further information, give us details of the 
equipment for which you require these switches. 


I. a subsequent advertisement we will feature our Mechanically Held 
Field Discharge Switches, rated from 30 to 1,000 amperes. Informp- 
tion on these may be had now on request. 


CATALOG 131S1-C 
...@ 30 ampere field 
discharge contactor, 
magnetically held, 
with accessory con- 
tact buttons and in- 
dicating light mounted 
accessibly on front 
of the cabinet 


CATALOG 1315S2-C 
...sameas CATALOG 
131S1-C except it is 
rated 60 amperes. 





We aiso manufacture a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Control! of Liquids and Gases 


Automatic Switch Co. 


49-B EAST 11th STREET NEW YORK 3,N. Y. 
AUTOMATIC TRANSFER SWITCHES * REMOTE CONTROL SWITCHES 
CONTACTORS + RELAYS 














Pockets in which water or other liquid might be trappe: 
are eliminated. Robbins & Myers, Inc., recently offere: 
a special design of split-phase induction motor wit! 
speed variations of + % per cent. John Oster Manu 
facturing Company earlier in the year announced a nev 
series of very small motors, both induction and syn 
chronous, for timing devices, clocks, and control mechan 
isms. The Brown-Brockmeyer Company presented 

new capacitor motor under the name Power-Poise. 


POWER SUPPLY EQUIPMENT 


The year has had its share of superlatives but they 
apply chiefly to generating, transmission and distribu 
tion equipment. Illustrating trends in the first clas: 
is a 125,000-kw turbogenerating set built by General 
Electric with an efficiency of less than 10,000 Btu per 
kwhr, probably the highest efficiency in the country. 
Steam is used at 2000 Ib and 1050 F. Three 90,000-kva 
hydroelectric generators have gone to Russia to reactiv- 
ate the Dneiprostroi station destroyed during the war. 

Designers and development engineers in several manu- 
facturing organizations are concerned with equipment 
for the 2-mile experimental 360,000-volt and 500,000- 
volt transmission line being erected and equipped in 
Ohio by a larger utility system. Present top voltage 
for power transmission is 287,000 volts. Corona, con- 
ductor characteristics, divided conductors, performance 
of bushings, transformers and lightning protection are 
among the points being studied cooperatively by all 
concerned with this experimental project. 

In electrical equipment for the home one conspicuous 
development has been the influence of the freezer on 
home refrigerators!*. Many of the latter now incor- 
porate a low-temperature compartment for storage of 
frozen food’*. Another is the intreduction of several 
automatic-cycle washers, with plenty of evidence of the 
electrical designer’s art in the use of timers, relays, 
solenoid valves and other electrical components. 

A new electric range surface element capable of direct 
competition with gas in speed of heating was developed 
by the Proctor Electric Company’. Packaged equip- 
ments for air-conditioning homes with the reversed re- 
frigeration cycle, or heat pump, were placed on the 
market in the past year’: '®, One features a loop of 
pipe sunk into the ground for picking up heat from 











@ @ A radiant heater for 
bathrooms, with safety 
features, as displayed at 
the recent “Britain Can 
Make It” exhibition in 
London. It is designed for 
mounting upon the wall 
at an elevation of 5 or 6 
ft and is entirely controll- 
ed by the insulated handle 
projecting downward. A 
downward pull operates 
the switch; sideward 
movement engages. the 
tilting mechanism so that 
the vertical angle can be 
adjusted. In England it is 
called an “electric fire.” 


British Combine 
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It may look good on paper. . . and 
perform superbly under regulated 
laboratory voltages, BUT . . . when 
it encounters the unstable voltages 
that are available to your customers, 
what happens— 


to costly filaments and tubes? 
-to precision parts? 

to sensitive, balanced circuits? 
to over-all efficiency? 

to customer good-will? 


SOLA 
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The operating voltage you specify 
will never be consistently available 
unless you make provision for it. 
That can be done most economically 
and satisfactorily by including an 
automatic, self-protecting SOLA Con- 
stant Voltage Transformer as a “‘built- 
in” component of your equipment. 


There are many standard models 
in SOLA Constant Voltage Trans- 
formers that have been specifically 


Conilanit Voltage 


THE BLUEPRINT STAGE... 
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designed for built in use. They are 
being successfully used today by 
many manufacturers of electrically 
energized equipment who have guar- 
anteed the availability of constant 
rated voltage. May we make a recom- 
mendation for your equipment? 
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...Here is the answer 
to unstable voltage 


problems. 


TRANSFORMERS 


Transformers for: Constant Voltage » Cold Cathode Lighting » Mercury Lamps + Series Lighting « Fluorescent Lighting + X-RayEquipment + Luminous Tube Signs 


Oil Burner Ignition « Radio « Power + Controls + 


Signal Systems « etc. 


SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, IIlinois 


Manufactured in Canada under license by FERRANTI ELECTRIC LIMITED, Toronto 
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the earth or dissipating it into the earth, depending 
upon the direction of operation. 

Finally, 1946 saw the culmination of efforts over a 
long period of time to set up organizational machinery 
for the development of standards for consumers’ goods. 
On page 136 of this issue will be found an account of 




























































this enterprise which already has on its agenda standards 
for several kinds of domestic electric appliances. 
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Plastics Trends in 1946 Point to 
Major Electrical Applications 


(Continued from page 95) 





new laminates, greatest stress has been placed upon 
composites, and metal faced sandwich constructions, 
or laminated Fiberglas skins with low density cores, 
have continued to find important structural uses. Core 
materials have been either of the foam type or honey- 
combed core construction. Numerous manufacturers 
of large parts are finding these materials to be highly 
useful because of low weight, good heat insulating quali- 
ties, and excellent strength. 


ELECTRICAL APPLICATIONS 





There were a number of significant electrical applica 
tions taking place during the preceding year, which 
though embodying long established plastics materials, 
indicated noteworthy trends. The reappearance of new 
molded plastic radio cabinets was a foregone conclusion 
(See Fig. 2). Molded phenolic or the more colorful 




















ureas and melamines have always lent much sales appeal 
to these articles. With the wartime developments in 
high frequency preheating a standardized procedure in 
most molding plants, it is not surprising to find the 
advantages of this method of preheating influencing the 
design of molded radio cabinets. Thick wall sections 
are no longer the design problem they were before high 
frequency preheating paved the way for economical 
molding cycles upon heavy sections. For maximum im- 
pact strength, preforms of resin-pulp fibers when molded 
by conventional compression methods have yielded 
strong, durable housings for electrical equipment. 
With the removal of numerous wartime secrecy re- 
strictions, it was possible during 1946 to examine some 
of the outstanding molding jobs for wartime use. 
Typical among these is the melamine-formaldehyde 
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Here is one of the latest model vertical air com- 
pressors specifically designed for continuous, 
heavy-duty, 24-hour per day service. One of its 
chief advantages is the small floor space it 
requires. Yet its efficiency demands consistent, 
dependable power, To develop the power needed, 
the designer specified a Dayton V-Belt Drive. 

This is another outstanding example of the 
flexibility of Dayton V-Belt. Drives. And the 
ability of Dayton V-Belts to perform in excess of 
standard requirements under all operating con- 


ditions . . . unaffected by dust, oil, heat, liquids 
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. is another of the many reasons why more 
industrial designers consistently specify Daytons 


for original equipment. 


\{ Dayton Power Transmission Specialist is 


ready to help you. Call or write THE Dayton 
RUBBER MANUFACTURING Co., Dayton 1, Onto. 


TWO CATALOG MUSTS FOR INDUSTRIAL DESIGNERS 


Catalog No. 280—a 384-page encyclopedia 
of V-Belt information listing millions of power 
drive combinations. 

* * 


Catalog No. 150—contains complete infor- 
mation on fractional horsepower drives. 
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Flood the work with shadowless 
fluorescent light and magnify the 
details . . . see quality go up, 
costs come down. 

Stanley “FLUD-LITE” Magni- 
fiers have finely ground 5” lens, 13” 
focal length, together with easy- 
positioning adjustments. Frame 
and arms are die castings, ribbed 





STANLEY 





with Stanley “FLUD-LITE” MAGNIFIERS 


for extra rigidity. Models for per- 
manent installation and for por- 
table inspection use .. . A.C. 110- 
120 volts, 60 cycles. 

Stanley “FLUD-LITE” Magni- 
fiers are now available for imme- 
diate delivery. Write today for 
illustrated folder. Stanley Electric 
Tools, New Britain, Connecticut. 





Trade Mark 


HARDWARE - HAND TOOLS - ELECTRIC TOOLS 


A single split-cam, syn- 
chronous motor-driven, 
does the job... pro- 
vides infinite adjust- 
ment for constantly re- 
peating cycles. Simple 


gear-train changes alter cycle 
range. Silver electrical contacts 
are snap-acting. The ideal timer 
for many types of set-cycle opera- 
tions requiring high efficiency. 


















































Features Telechron Motor 












RANGES—CAM CYCLES 


| A || 10 to 80 secs. | 
| B 
ad 






i 
| 1 to 16 min. | 
C || 3 to 48 min. | 
| 15 to 80 min. | 
| 
| 






1 to 16 hrs. 
2.5 to 20 secs. 


BULLETIN T-32 
ON REQUEST 





SIMPLIFIED ELECTRICAL ARRANGEMENT 


AUTOMATIC TEMPERATURE CONTROL CO., INC. 





LOGAN ST. & GERMANTOWN AVE . PHILADELPHIA 44. PA 











ignition distributor housing, illustrated in Fig. 3, with 
the metal inserts distributed about the outside. This 
illustration emphasizes another important function of 
molded plastics which should underlie design procedure 
for electrical equipment, and that is the integrating 
effect accomplished during molding, where many small 
parts are united in precise relationship with one another, 
to form a complete, easily handled assembly. Melamine- 
formaldehyde molding compounds have been replacing 
phenolic parts where good arc resistance is required. 
For example, in one unit of the National Cash 
Register Calculator,* speed regulators, brush holders, 
and electrical insulation of motor parts which were 
encountering numerous problems in service, were re- 
designed in melamines which eliminated operational 
difficulties. Samars and Scott recommended the use of 
melamine formaldehyde-alkyd resin surface coatings to 
improve the arc resistance of phenolic laminates,”* while 
Delmonte analyzed typical electrical applications. 
Another wartime apparatus which is still receiving 
much attention is the radome for housing radar equip- 
ment on aircraft. Radar antennas were originally 
housed in the acrylic plastic nose of the airplane, though 
in numerous instances difficulties arose which were 
traced to the plastic housing. The reflected energy was 
shown to be a function of the panel thickness to the 
wave length, and the dielectric constant of the material. 
To insure an undistorted pattern it was necessary to 
control closely the thickness of the radome and the 
value of dielectric constant. Low pressure polyester 
laminating resins played an important role in the manu- 
facture of the radomes after the difficulties were deter- 
mined. In addition, domes molded from polystyrene 
fibers have shown much promise.** Based upon a wave 
length of 3 cm, the following thicknesses were recom- 
mended for radome :?* 


Dielectric 4 Wavelength 1% Wavelength 
Constant Material (Least satisfactory) (Good) 
2.0 Molded polystyrene 0.209 in. 0.418 in. 
2.7 Acrylic 0.180 0.360 
4.0 Polyester laminate 0.148 0.296 


Polyethylene applications have been increasing. Out- 
standing are the adaptations of this efficient dielectric 
to the sheaths of electric cables. Its low power factor 
and dielectric constant have made it the most satisfactory 
material available for insulating cables for high fre- 
quency electrical energy. It is being widely used in 
television transmission cables (See Fig. 4). The avail- 
ability of thin foils and sheets of polyethylene will make 
this material a valuable addition to the foils now 
employed for insulating small magnetic coils and wind- 
ings. The plastic may be readily heat-sealed to itself 
to establish a sound, waterproof seal if necessary. 

Metal plating of polystyrene has been recommended 
as a speedy and economical way to make commutators 
of complex shape or with many segments and con- 
nectors.*° One important application lies in the ML-310 
Radiosonde modulator, for automatic recording of 
humidity and temperature at different altitudes. In 
preparing these commutators, grooves were machined 
into the polystyrene and the electroplating applied. The 
surfaces were machined afterwards leaving the plating 





*See “‘Melamines Fill Tough Insulating Job in Cash Register Motors,” 
p. 138, Novemtber, 1946, EvectricaL MANUFACTURING. 
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What the designers and engineers 
wanted: 


A material free of the usual dimensional limita- 
tions, capable of carrying out a design that was 
functionally and aerodynamically sound. 


Light weight, since it was to be carried from 
room to room. 


Adequate insulation for safe and efficient 
operation. 


Color necessary to accent striking design. 


Economy, manufacturing costs to be kept down 
to make a favorable selling price. 


Durability and easy maintenance. 
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What the designers and engineers got 
with Lustron: 


Lustron’s dimensional stability and molding 
adaptability. 


Lustron’s light weight—17% to 25% lighter than 
many other thermoplastics and one-tenth the 
weight of alternative materials. 


Lustron’s rainbow range of colors. 


Lustron’s low cost per pound, light weight result- 
ing in more units per pound, and its adaptability 
to low cost molding processes. 


Lustron’s innate strength and flexibility, resis- 
tance to chemicals and moisture, and easy 
cleaning qualities. 


MONSANTO 
PLASTICS 


SERVING INDUSTRY, ..WHICH SERVES MANKIND 





GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


e 
SPECIAL ac, vc 
a universa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 

to do the right job the right way. Initiative and - 
engineering skill plus the finest craftsmen have 

made ESCO the trade mark that signifies com- 

plete satisfaction in specially-designed electri- 

cal equipment. 


ELECTRIC SPECIALTY Co. 


212 SOUTH STREET, STAMFORD, CONN. 


Skilled workers — Modern equipment — Trained 
supervision — and the close personal touch of the 
boss that keeps the job moving. 


Strip Resistors — Porcelain Heating Elements — 
Standard and Special Heating Elements. 


agi ie 
Yaad! 


H. W. Tuttle & Company 


Adrian, Michigan 


only in the predetermined grooves. 

One of the best papers during the past year on the 
fundamentals underlying the dielectric behavior of some 
of our better insulating materials was by von Hippel and 
Wesson.!®8 The disturbing influence of small amounts of 
impurities and inhibitors was established and _ thei: 
effect on dielectric values determined. In their exami 
nations, they brought out the fact that small addition of 
paraffin wax (% of 1 per cent) to polystyrene formula- 
tions will greatly reduce the dielectric loss when exposed 
to 90 per cent relative humidity. The effect of small 
amounts of moisture upon the dielectric performance of 
various plastics was carefully traced. 

The decrease of insulation resistance of various molded 
and laminated -plastics was determined during pro 
longed exposure of the plastics to fungi and 97 per cent 
relative humidity, at 25 C.25 Data on fungi resistance 
has been very meagre because the differentiation be 
tween the moisture and fungi effect is difficult. It was 
determined that water absorption was the most critical 
factor deteriorating the insulation resistance of plastics. 
For example, in the case of phenolics at 97 per cent rela 
tive humidity insulation fell from 107 to 10* megohms in 
a few hours, and to 10 megohms after several days. 
Samples regained their high dielectric values when 
redried. Under the right conditions, fungi growths 
could take place upon the surfaces of most plastics 
providing a saturated water layer could develop. It 
is suggested that the presence of insulating baffles fore- 
stall any bridging over between terminals by fungi 
growth. 

Debing determined the dielectric constants and power 
factors of various phenolic resins over a frequency 
range of 1000 cycles to 45 megacycles.*” The effect of 
substituents on the paraposition of the phenol or in the 
methylene bridges was studied. Power factor and di- 
electric constant may be reduced by alkyl or aryl sub 
stituent on the methylene bridge, though this reduction 
is more pronounced when the substituent appears on the 
phenolic nucleus. The dielectric constant is lowered 
23 per cent through benzylation of the OH group. 

From these various developments electrical manu- 
facturers will find new materials and basic information to 
continue their active work in promulgating new plastics 
applications. 
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@ “Impossible” is a woed that is not recognized by engineers. To dam a mighty 
river, tunnel under it or suspend a bridge across it—things such as these that once 
seemed pure imagination were made possible by instruments devised to refine 
and extend human faculties, to translate the precision of engineering thought 
into action. 

Keuffel & Esser Co. is proud to have played so large a part in making such in- 
struments widely available. In this way K & E equipment and materials have been 
partners of the eggineer and draftsman for 78 years in shaping the modern 
world. So universally is this equipment used, it is self-evident that K & E have 
played a part in the completion of nearly every engineering project of any 
magnitude. Could you wish any surer guidance than this in the selection of your 
own “partners in creating’? 


Not only for construction and building, but for setting up precision machine 
tools and long production lines, in the fabrication of large ships and aircraft, 
experienced engineers know that they can 


e rely utterly on K & E transits and levels. 

CG rin e rs C red Tl n Coated lenses for increased light transmis- 

Dp q sion, precision-ground adjusting screws, 
chromium-coated inner center and draw 


tubes, completely enclosed leveling screws, improved achromatic telescopes—all 
these typify the advanced design of these instruments. 


..- largest 
telephone system 


«+. the world’s 
busiest tunnels 


Drafting, Reproduction, 
Surveving Fqguipment 
and Materials. 
Slide Rules, 


Measuring Tapes. 
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Electrical Manufacturing Outlook Seen 
to be Optimistic for Next Year 
(Continued from page 95) 


ALL STEEL 


MOTOR SLIDE BASES 








| from sufficient to meet the demand. The shortage of 
lead and copper were characterized as world-wide. The 
shortage of plastics will be due principally to delays in 
completing chemical plants to provide the ingredients for 
plastic materials, such as phenol and formaldehyde. 
Increases in raw material prices will be felt in finished 
products. 










































Made in sizes #202 to #586 
N. E. M. A. Standards. Let 


us know the quantity and | 
| LABOR THE KEY TO PRODUCTION 


size. We will be glad to 
; : | The outlook for a reliable labor supply in 1947 was 
quote prices and delivery. | described as uncertain, and dependent upon a number 
of factors, the most important of which is the attitude 
of labor itself and the need for a realization that full 
production is the only sound method of bringing wages 
and living costs into real balance. 

With labor productivity viewed as the key to the 
1947 output, most manufacturers felt that there had been 
very little increase in labor productivity in the past six 
months. Improved man-hour production was coming 
more from technological developments and machinery 
than from any increased effort and interest by labor 
itself. 

One of the problems generally agreed upon, Mr. 
Edwards said, was that job-security provisions protect 
the inept, disinterested worker, but do not offer sufficient 
incentive to the ambitious worker. Several members of 
the NEMA Board expressed the sentiment that better 
use of “incentive systems” might help to remedy this 
condition. Labor was also described as being very 
“choosey” about jobs which, coupled with low man-hour 
efficiency, create labor shortages in vital spots. 

Improvement in labor-management relations in 1947, 
it was felt, will depend to a large extent upon the type 
of legislation enacted by the new Congress, especially 
as it relates to equality before the law for management 
and labor, and the establishment of true collective 
bargaining. — 

While new large-scale wage demands in 1947 would 
have a serious effect upon the picture, Mr. Edwards 
said that there was some optimism in the industry that 
the problem could be solved through equitable legis- 
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WAGNER 24, MOTORS 


help customers shop in cool comfort... 


—_ shoppers never give a 
thought to what goes on down- 
stairs. They’re not interested in 
motors that drive the apparatus 
responsible for their comfort. But 
smart merchandisers know that 
comfort quickly turns prospects into 
customers. They know, too, that 
the dependability of the motors that 
drive air conditioning, heating, and 
ventilating equipment is of para- 
mount importance. That’s why you 
find hundreds of thousands of 
Wagner Quality Motors on the job 
everywhere driving all types of 
apparatus that help customers shop 
in comfort. 


Today, hundreds of equipment 
manufacturers have standardized on 
these outstanding Wagner Quality 
Motors. Wagner can help you, too. 
If you manufacture or use motor- 
driven equipment, it will pay you 
to investigate Wagner Motors. 
Users of Wagner motors also profit 
by our quick, convenient, nation- 
wide service facilities. Twenty-nine 
branch offices, located in principal 
cities, are ready to give you service 
and advice. Contact our nearest 
office, or write Wagner Electric 
Corporation, 6454 Plymouth Ave., 
St. Louis 14, Mo., for bulletins on 
the complete line. 


The motor illustrated above is 
typical of the Wagner complete 
line of polyphase and single- 


phase motors. 


LPT TiT es 


e ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS - 
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Plastic parts problems can best be solved by con- 





sulting specialists in custom molding. Our staff 











of technical experts can give you experienced coun- 











sel on production, single and multiple cavity 








molds, inserts, characteristics and practical advan- 








tages of materials and their applications. 








Our twenty-five years’ experience in compression 








molding can be of service to you. Write us today. 


~t EAL 
ynpus a PRODUCTS CO. 


2035 W. Charleston Street + Chicago 47, Illinois 
South Bend Representative: Mr. C. W. Krueger, 
908 Tower Building, South Bend, Indiana 
































lation, by increased productivity, by a better under- 
standing of the problem on the part of labor and by 
more general cooperation in fighting a wage-price in- 
flation spiral. If wages are advanced, prices of finished 
goods will follow, although to a lesser extent. 


DEPRESSION CAN BE AVERTED 


The consensus among the manufacturers is that a 
depression or even a temporary recession in business, 
predicted in some quarters for the latter part of 1947 
can be averted if the bright spots now evident become 
dominant in the 1947 picture.’ Mr. Edwards sum- 
marized these bright spots as the substantial demand 
for goods and services, held in check during the wa: 
and also during 1946 by production difficulties; the 
very large backlog for heavy apparatus, as well as 
a demand for consumer goods which had prospects of 
continuing well into the middle of the year ; an improved 
supply of materials, and signs of a better balance in the 
labor supply. 

Factors that could throw the economic machine out 
of balance, he said, would be excessive wage demands 
with an attendant wage-price spiral; work stoppages 
that would affect the supply of materials and component 
parts all along the line, throttling the production of 
finished goods; and the failure of labor and management 
to cooperate to the fullest extent. 

High costs and shortages would also restrict the 
amount of capital to be invested in the expansion of plant 
facilities: in 1947, he said, pointing out that plans for 
such investments are already showing indications oi 
being postponed by management where feasible until 
1948. 


® @ SAE to Classify Non-Ferrous Metals; 
Will Also Revise Felt Standards 

A numerical indexing system to identify the chemical 
composition of nonferrous metals is an important item 
in the current long range program of the Non-Ferrous 
Metals Committee of the Society of Automotive Engi 
neers. This system, when developed, is expected to be 
of considerable aid both to producers and users. 

As announced by the SAE, the committee contem 
plates a system of significant numbers that would be in 
dicative of the basic element and the approximate con 
stituent elements of each alloy specification. Committee 
members agree that such system should probably consist 
of only two or three digits, possibly in combination with 
letters, to avoid confusion with the four-digit SAE steel 
system. 

In view of the many varieties and combinations oj 
non-ferrous metals and the complexity of this task, the 
committee does not expect the completion of this class 
fication before the end of 1947. 

Another SAE project is revision of the SAE Felt 
Standard. The work is being completed by the Non 
Metallic Materials Commitee. Among the changes will 
be the consolidation into one table of the five separat 
tables that formerly provided for felt classifications, 
density requirements, thicknesses tolerances, and chem 
ical and physical requirements. SAE Felt Standards 
first made their appearance in 1923 and the most recent 
revision dates back to 1940. 


ELECTRICAL MANUFACTURING 








... our greatly increased production on Simpson Model 
260 makes it available to you NOW at your jobber's 


The Simpson 260 is easily the world’s most popular set tester for 
television and radio servicing. You cannot touch its precision, its 
useful ranges, or its sensitivity in any other instrument selling for the 
same price or even substantially more. 


It has been a long time since we have been able to produce enough 
260’s to meet the demand, because the 260 has consistently out-sold 
every other remotely similar test instrument. The reason is simple: 
it out-performs and out-values them all. Simpson advanced engineer- 
ing and unyielding standards of quality and precision manufacture 
enable it to stay accurate under conditions ordinary instruments can- 
not survive. 


Incidentally—production on other Simpson instruments is clear- 
ing, too. We feel confident that it will not be long before you can 
buy those Simpson instruments you have waited for. 


Ask your jobber for the Simpson 260—he has it now! 










SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Ill. 
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SIMPSON 260, HIGH SENSITIVITY SET TESTER 
FOR TELEVISION AND RADIO SERVICING 


Ranges to 5000 Volfts—Both A.C. and D.C. 
20,000 Ohms per Volt D.C. 
1000 Ohms per Vol# A.C. 


At 20,000 ohms per volt, this instrument is far 
more sensitive than any other instrument even ap- 
proaching its price and quality. The practically 
negligible current consumption assures remarkably 
accurate full scale voltage readings. Current read- 
ings as low as 1 microampere and up to 500 milli- 
amperes are available. 


Resistance readings are equally dependable. Tests 
up to 10 megohms and as low as 2 ohm can be 
made. With this super sensitive instrument you 
can measure automatic frequency control diode bal- 
ancing circuits, grid currents of oscillator tubes 
and power tube, bias of power detectors, auto- 
matic volume control diode currents, rectified radio 
frequency current, high-mu triode plate voltage 
and a wide range of unusual conditions which can- 
not be checked by ordinary servicing instruments. 
Ranges of Model 260 are shown below. 


Price, complete with test leads .........-.. $38.95 
Carrying COO ccc ccccccccccccccccccccsces 5.55 
Volts D.C. (At 20,000 Volts A.C. (At 1,000 
ohms per volt) ohms per volt) Output 
2.5 2.5 2.5 V. 
10 10 10 VY. 
50 50 50 Vz 
250 250 250 ~«V~. 
1000 1000 1000-«*V«. 
5000 5000 5000 ‘Vz 
Milli- Micro- 
amperes amperes Ohms 
D.C. 
10 100 0-1000 (12 ohms center) 
100 0-100,000 (1200 ohms center) 
500 0-10 Megohms (120,000 ohms center) 


(5 Decibel ranges: —10 to +52 DB) 
ASK YOUR JOBBER 
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Custom Engineeri 



















































Custom-Engineered 


TERMINAL BOARD 


Cures Design and 
Production Headache 


This two-sided Terminal Board — made of 
finely finished laminated phenolic, with quick- 
soldering C. T. C. lugs solidly swaged into pre- 
cise position — was designed to fulfill rigid 
specifications for a piece of highly technical 
equipment. 

C. T. C. designers cooperated on the pro- 
totype model and our production facilities 
delivered boards in quantity to relieve the 
manufacturer of an acute production head- 
ache. 

In addition to the types of C. T. C. Ter- 
minal Lugs used on this board, we can meet 
certain special demands with several non- 
standard toolings ...or we will design lugs 
to any requirement. 

If you are in need of a special board, coil or 
crystal, C. T. C. Engineers will supply the 
answer . . . designed and produced in less time 
than you may imagine. 

Standard All-Set Boards cover many 
circuits where special boards are not necessary. 
Of laminated phenolic, ranging in four widths 
from 4” (1 row of Turret Lugs) to 3’’ (2 rows 
of lugs). May be broken in fifths on the scribed 
lines, or used full length (1314’’). Fit all stand- 
ard resistors and capacitors. 

Catalog No. 200 gives full details. Write 
for it. 


OY / i ae Bl VK P 
Thice a 
Cc. mific TMLee 


Standardized Designs 
Guoranteed Materials and Workmanship 





CAMBRIDGE THERMIONIC CORPORATION 





445 Concord Avenue, Cambridge 38, Mass. 












* * Controlling Indoor Temperatures 
from Outdoor Indications and Changes 


To the extent that variations in indoor heat require- 
ments are due to changes in outdoor temperature, plac- 
ing the temperature-sensitive control element out-of- 
doors instead of in the space to be heated has some ad 
vantages. There is less time lag between thermostatic 
action and the arrival of Btu’s at the point desired. By 
the time normal heat leakage through the walls and roof 
of the building have brought about a corresponding 
change in inside heat requirements, the heating system 
is ready to meet the demand. . 

Among the products that recently have been designed 
for controlling building heating systems from outside 
temperatures is the ““Weather-Man,” an automatic ther- 
mostat and time switch, developed by Weather Controls, 
division of Automatic Devices Company. The instru- 
ment is housed in a cast-metal box 734 x 8 in. and 3% 
in. deep. Moving parts are made of stainless steel or 
brass and all parts are designed for ruggedness. 

The thermostatic element has a heavy bronze bellows 
exerting a direct thrust of several pounds. The bellows 
is filled with a liquid having a high temperature co- 
efficient of expansion. The movement of the bellows 
or bulb, due to changes in the volume of the liquid, is 
transmitted through mechanical linkage to a fully en- 
closed Micro Switch which opens and closes the circuits 
to be controlled. Operation of the switch is further 
modified and controlled by the program dial which is 
rotated by an electric motor. This brings about the 
regular repetition of heating periods, the lengths of 
which are varied to control the resultant temperature. 
The program dial also controls the daily starting and 
shut-down operations. The program dial is seen in 
Fig. 1. 

The clock motor may be had for either 24 or 115 
volts, 60 cycles. Its electrical load is approximately 3 
watts. The control circuit operated by the snap-action 
switch has a capacity of 10 amp, 125 volts, or about %4 


> 





Fig. 1—The Weather-Man for control of building heat- 
ing systems from outdoor temperature, with cover re- 
moved. The program dial is driven by a clock motor 
to control the time functions of the heating cycle. 
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we THREE STAR PERFORMERS 


FOR FAN APPLICATIONS... 








TYPE NO 
KP732L 
L731H 
L732G 





Capacitor 





Capacitor 


EASTERN AIR DEVICES motors have won wide accept- 
ance for their efficient performance in fan and air 
conditioning units such as those illustrated. Their con- 
struction includes such desirable features as: replace- 
able ‘‘capsule’’ bearings, snap ring construction for 
easy disassembly, radically 
improved cooling means, 
insuring long life and quiet 
operation with minimum 
size and weight. Let us fit 
an E.A.D. motor to your 
application. 


iTV Tt eee 
Pt La S) 
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AIR CIRCULATORS 
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WINDOW VENTILATORS 





EASTERN AIR DEVICES, INC. 


583 Dean Street + Brooklyn 17, N.Y 
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IF YOU USE DIECASTINGS FOR AUTOMOTIVE, 
AIRPLANE OR OTHER PARTS—THERE’S A PLACE 
IN YOUR PLANT FOR THE NEW 


LESTER-PHOENIX MACHINE 


“Die-cast it on the new LESTER-PHOENIX” — that’s the 
word from master diecasters from coast to coast .. . and 
no wonder . . . for the new line of LESTER-PHOENIX ma- 
chines was built to meet the war-time demands of these 
diecasters for stronger, sounder, smoother castings at less 
cost. 


Regardless of the metal you cast—brass, bronze, aluminum, 
or zinc, tin or lead—you'll die-cast it better on a new 
LESTER-PHOENIX. 


Write today for Herbert Chase’s latest article on aluminum 
diecasting. Tell us what you cast, and we will send you 
full data on the new LESTER-PHOENIX machines, includ- 
ing _ long list of LESTER-PHOENIX design and produc- 
tion “firsts’’: 


One piece, cast alloy steel frame. . . . Largest and strongest 
die-height adjusting screw. . . . Faster die opening and clos- 
ing. . . . Four metal-to-metal columns keep die closed. . . . 
Independent control of both injection speed and pressure. 

Highest final ‘pressure until casting chills. . . . Posi- 
tively supported platens eliminate flash. 


LESTER-PHOENIX, 
2635 Church Avenue ° 


STER-PRHOENTX 


DIE CASTING MACHINES 


INC. 
Cleveland, Ohio 


Fig. 2—The Weather-Man with the program dial re- 
moved, showing the working components of the device. 


hp (1-ph). For larger loads a magnetic relay or switch 
must be used. 

In Fig. 2 is shown the location of the various com 
ponents within the case, with program dial removed 
The Micro Switch is at the top, the thermostat bull 
at the left with the central rod for adjustment extending 
through to the setting knob at the right. The clock 
motor is at the lower center with the time shaft, upon 
which the program dial is mounted, located in the exact 
center of the box. The various adjustments, indicated 
by the lettering, include adjustment for more or less 
heat in cold weather, more or less heat in mild weather, 
outside temperature at which heat is cut off and the 
hours of building heating. 


@ © Westinghouse to Build Four Giant 
A-C Motors for Grand Coulee Dam 

Recently ordered by the U. S. Bureau of Reclamation 
for the Grand Coulee dam, four 65,000-hp a-c motors 
are to be built by Westinghouse Electric Corp. In 
capacity, each will exceed by 50 per cent the most 


powerful a-c motor now in use. This is the 40,000 
hp unit also built by Westinghouse for use at Wright 
Field to drive air at 400 mph through the huge wind 


tunnel where aircraft tests are made. 

The motors to be built for use at the Grand Coulee 
dam will pump water from the dam into the semiarid 
areas of south-central Washington. [Fach rotor alone 
will weigh 172 tons and each complete motor will weigh 
325 tons. This compares to the 125-ton weight of the 
Wright Field motor. 


Instrument Society Elects New Officers 

Instrument Society of America has recently announced plans 
for a second National Instrumentation Conference and Exhibit 
to be held during the week of September 8, 1947. The. first 
National Instrumentation Conference and Exhibit held at the 
William Penn Hotel in Pittsburgh, September 16-20, closed 
with a registration of about 4,000. New officers of the society 
were elected as follows: C. O. Fairchild, president; Carl Kayan, 
first vice-president ; H. Barnum, vice-president; J. B. McMahon, 
vice-president; Ralph Munch, vice-president; Hugh Ferguson, 
treasurer; and Richard Rimbach remains as the executive sec- 
retary of the society. 
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On countless difficult jobs 
Fairbanks-Morse Motors have 
proved their outstanding quali- 
ties. However exacting the re- 
quirements, however heavy the 
service, usets find that these 
motors have the efficiency and 
the stamina that mean econom- 
ical, uninterrupted power. 


Like so many motor users, 
you, too, can invest in Fair- 
banks-Morse Motors with con- 
fidence. 


i i am 


Fairbanks, Morse & Co., 
Fairbanks-Morse Building, 
Chicago 5, Illinois. 


Fairbanks -Morse ssiendlinio nniiianaine 


Magnetos ¢ Stokers * Railroad Motor 


- Cars and Standpipes * Farm Equipment 
A name worth remembering 7 
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HIGHLIGHTS| 





URPRISINGLY enough, the tumultous year 1946 
“ ends on a note of optimism. It’s a restrained note, 
to be sure, but a backward glance through the past 
year does reveal an impressive record of production. 
Industry—despite body blows inflicted by major strikes, 
materials shortages, price dislocations and bumbling 
inefficiency in high places—has very measurably moved 
toward full reconversion and attainment of an abundant 
peacetime economy. The final two quarters of the year 
in particular, except for the abortive coal strike in No- 
vember, were periods of relative stability and steady 
progress in output of major consumer goods. 
Labor, of course, is the great imponderable. We may 
be in for another wave of increased wage demands and 
strikes. And in that unhappy event all forecasts dissipate 


into thin air. But there is a good deal of shrewd and ° 


well-informed opinion that the recent coal strike may 
have scored the highwater mark of labor demands. Here 
is what the National City Bank, New York, says in its 
December monthly review: “It (the coal strike) may be 
the prelude to more strikes and another round of wage 
increases . . . But it may also mark the climax of labor 
troubles and the turning point in public attitude toward 
union policies. For public opinion condemns the strike, 
and public condemnation may lead to revision of labor 
laws. If so, that will be, in the long view, its most impor- 
tant effect.” 


Wilson Urges Labor-Management Unity 

There was some soberingly plain speaking recently on 
the subject of labor-management difficulties by General 
Electric’s Charles E. Wilson. Forthright as usual, Mr. 
Wilson, speaking before a gathering of the Electric and 
Gas Association of New York, made a sincere and vig- 
orous plea for the cessation of hate and dissension on 
both sides. “It must be clear to every man,” declared 
Mr. Wilson, “that there is no salvation for either man- 
agement or labor in bitterness and bad faith. For every 
discredited and outmoded spokesman of the capitalist 
system you can find a hundred or a thousand honest and 
intelligent managers of private business whose principal 
objective today is unity, whose principal aim is to pro- 
vide stable employment at fair wages and to produce 
efficiently at fair prices. I should be far more discour- 
aged than I am if I were not also confident that for every 
hostile and malicious spokesman of labor I could find 
hundreds of thousands of sober-minded, conscientious, 
and well-informed workers who are proud to regard 
themselves as important components of the American 
industrial team, who respect the programs of their 
employers and honor their motives.” 

In Washington, the end of the year brought a virtual 
elimination of all government controls. Straw in the wind 
was the consolidation of the remaining functions of the 
Office of Price Administration, the Civilian Production 
Administration, the Office of War Mobilization and 
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Reconversion, and the Office of Economic Stabilization 
into one liquidating agency, aptly termed the Office of 
Temporary Controls. Most of the remaining powers and 
functions of the new agency will die’a natural death as of 
next March 31 when the second war-powers act expires. 
Congressional extension is deemed highly unlikely. 


Statistical Barometers Rise 

Statistical barometers (see page 154 for graphical 
data) have held up well during October, the latest month 
for which figures are available. (November, of course, 
with its 17-day coal shutdown, may show a reversal.) 
The NEMA indexes for motors and generators and 
insulating materials moved up sharply. Radio-receiver 
production continued to shoot up, and there is already 
some industry talk that the market is oversupplied. This 
applies particularly to small table sets in which the cur- 
rent record-breaking output is heavily concentrated. 
Gearing sales also are up, and so are shipments of ma- 
chine tools. NEMA production figures for electric 
refrigerators and electric ranges follow this general up- 
ward trend. Sales of electrical energy in October were 
also consistently in the upward direction. 

October factory sales of domestic vacuum cleaners, as 
reported by the Vacuum Cleaner Manufacturers’ Asso- 
ciation reached an all-time monthly record of 259,153 
units. Another all-time record was established in Octo- 
ber by domestic washing machines, with factory sales 
hitting 247,350 units, according to the American Washer 
and Ironer Manufacturers’ Association. Sales of domes- 
tic ironers however, were somewhat off—11,754 against 
13,413 units in September. 

Factory shipments of oil burners in September (Bu- 
reau of Census figures) totaled 55,713 units, only slightly 
off from August shipments of 55,909. Third-quarter 
production of electric lamps last year, (also Bureau of 
Census figures) totaled 365 million lamps, an increase 
of 21 million over the second quarter output. 


Copper Output at Postwar Peak 

October production of refined copper hit 77,947 short 
tons, a 10-per cent increase over the previous postwar 
high of 70,400 tons reached in October, 1945. Novem- 
ber production was off somewhat and dropped to 75,066 
tons, although crude copper output actually increased 
during the month from 72,807 to 73,020 tons. 

The encouraging production figures and the elimina- 
tion of price ceilings have failed, however, to remove 
copper from the list of critically short materials. This 
situation, of course, was foreseen by observers close to 
market conditions. The basic facts are these: (1) There 
is a worldwide scramble for copper and (2) American 
buyers have to compete on the world market for supplies 
to add to their urgently needed domestic supplies. 
Already the domestic price has hit 19%¢ per Ib. Foreign 
metal has also advanced to the same level. With import 
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VER WIDE 
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URE RANGE 


A thermostat’s range of temperature settings should not limit its appli- 
cations . . . its range should be wide enough to permit a great variety of 
settings in accordance with individual product or process requirements. 
Its design should also permit temperature settings to be changed readily. 
The Fenwal THERMOSWITCH Control is available in standard models 
with temperature ranges of —100°F. to +400°F. or +100°F. to 
+600° F., and it may be calibrated at any point within these wide ranges 
merely by turning the adjusting screw to the desired setting. This wide 
selectivity of temperature setting is especially advantageous where large 
increments of change in the thermostat setting are re- 
quired. Temperature control or detection in a variety of 
applications may be had by stocking just two standard 
THERMOSWITCH Controls of any desired model. 
Chart shows the change in temperature setting corre- 
sponding to the number of turns of the adjusting screw 
of the THERMOSWITCH Control. For special require- 
ments, the slope of the curve can be changed with special 
thread ratios. 
tee © et ee eh ww Wide range of temperature adjustment is only one of 
NO.OF TURNS OF ADJUSTING SCREW many advantages that make Fenwal THERMOSWITCH 
Controls desirable for every branch of industry and 
science demanding precise, trouble-free temperature regulation and 
detection. Write for your copy of the Thermotechnics Booklet which 
describes the ‘Fourteen Facts in Fenwal's Favor.” 


aly 


ow, 
* £10 OF THE “FOURTEEN FACTS IN FENWAL'S FAVOR”. 


FENWAL INCORPORATED 


51 PLEASANT STREET 
ASHLAND ‘MASSACHUSETTS 


Thermotechnics for Complete Temperature Regulation 
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R86. U.S. PAT OFF 


7 CAT. No. 173 — 
10 Amp. 250 V.—15 Amp. 125 V. 
Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
mode. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 

An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 


tightened, it will hold fast to any size cord 
without slipping or moving. 


ee ee ee. 
Clomp which is riveted 
to the plug so that it 
connot move is odjust- 
able to oll wire sizes 
ond offords obsolute 
stroin relief. 


Bridge-type internal 
brocing sections odd 
greatly to the strength 
of the bokelite case, 
which con thus with- 
stond high pressures. 


ee 


Famous Spring-Action 
contacts will make 
satisfactory contact at 
oll times without tam- 
pering with the 
blodes ... 


Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Parallel ground wire). 

Cot. No. 173G—Some as 173 with .187” ground hole 
thru side of bakelite for use with Blades). 


ideal for use on Extension Lights ® Portable Equip- - 
ment © Vacuum Cleaners ® Toasters © Electric 
Heaters © Motors ® Heater Cord Sets ® Irons @ 
Medical Equipment ¢ All Industrial Machinery 
and Equipment ® Fans ® Sanding and Polishing 
Machines © Mixers * Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 


Tea a ama ee 


eee 


76-82 Coit Street Irvington 11,N. J 


CHICAGO OFFICE 626 W 
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duty 4¢ per lb, the cost of foreign metal to American 
buyers is already 23%¢ per lb. Government stocks on 
which industry is still drawing were originally brought 
in free of duty, but once these stocks are exhausted, 
American buyers will have to face up to paying 23%¢ 
per lb—possibly higher—for their foreign metal. The 
only solution is for President Truman to slash the import 
duty under his emergency powers. All government buy- 
ing, of course, has been terminated with the elimination 
of import controls. 

Nor have decontrol and a free market been a 100-per 
cent panacea for the lead shortage.* A 200,000-ton de- 
ficiency is seen in United States production in 1947 
according to lead industry sources. Overall demand ‘is 
seen at 1,055,000 tons, with domestic supplies from 
primary sources plus scrap totaling only 800,000. Up- 
ward movement in metals was also reflected in the hiking 
of prices on nickel. The International Nickel Co. recently 
announced increase of its USA price from 31%¢ to 
35¢ per lb, bringing it in line with the world market. 
This includes the existing 2%¢ import duty. 

Steel output naturally took a tumble during the 17-day 
coal strike in November and a low production rate of 
60.2 per cent was reached during the week of December 
2. Recovery followed rapidly once the strike was called 
off and by the week of December 16 the production rate 
was estimated at 83.9 per cent of rated capacity. Steel 
prices have held up fairly steady, with some adjustments 
announced by American Rolling Mill and Bethlehem. 
Trade estimates for steel tonnage lost during 1946 owing 
to coal and steel strikes place the losses between 12,000,- 
000 and 13,000,000 net tons. Total 1946 steel output is 
éstimated at 65,800,000 tons by the American Iron and 


Calendar of Meetings 
Jan. 23-26—Second Conference and Exhibit, Low Pres- 
sure Division, Society of the Plastics Industry, Edgewater 
Beach Hotel, Chicago. 


Jan. 25-31—Third Annual Plastics Show and Convention, 
Society of Plastics Engineers, Navy Pier, Chicago. 


Jan. 27-31—Technical Meeting in conjunction with the 
Third Annual Plastics Show and Convention, Society of 
Plastics Engineers, Congress Hotel, Chicago. 


Jan. 27-31—W inter Convention, American Institute of 
Electrical Engineers, New York City. 
Jan. 27-31—Electrical Engineering Exposition 71st Reg- 
iment Armory, New York City. 
Feb. 24-28—1947 Spring Meeting and Committee Week, 
American Society for Testing Materials, Benjamin 
Franklin Hotel, Philadelphia. 
March 2-6—Winter Meeting, National Electrical Manu- 
facturers Association, Edgewater Beach Hotel, Chicago. 
March 3-6—1947 National Convention and Radio Engi- 
neering Show, The Institute of Radio Engineers, Grand 
Central Palace, New York City. 
March 22-27—Fifth Western Metal Congress and 
Exposition, sponsored by American Society for Metals, 
Oakland Municipal Auditorium, Oakland, Cal. 

For additional news of coming meetings 

and expositions, see the Trade Associ- 

ations and Technical Societies section. 
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ZINC and ALUMINUM HIGH PRESSURE DIE CASTINGS 
ALUMINUM PERMANENT MOLD and SAND CASTINGS 
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To our many customers who have purchased 
Die Castings from Monarch during the past 
10 years we pledge that during 1947 our 
Die Casting Division will become a con- 
stantly expanding source of quality parts for 
quality products. 


To the rest of our customers who know Monarch 
as Permanent Mold Specialists or for our more 
recent matchplate Sand Casting Production we 
suggest that you take advantage of the produc- 
tion capacity still available in all 3 divisions 
in planning your 1947 production schedule. 


Monarch is ready to serve you now... with 


ALL 3 CASTING METHODS 
IN 1 MODERN FOUNDRY 


MONARCH ALUMINUM MFG. COMPANY 


Dept. “A”: 9301 DETROIT AVENUE, CLEVELAND 2, OHIO - WOodbine 6100 
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Why yor 


ta Warm 
COMPOUND MELTING TANKS | 


Basic engineering that 
goes into every Sta-Warm 
compound melting tank, 
kettle or pot you buy is al- 
ways the same, always 
basically sound .. . iie., 
low, uniform black heat 
applied to entire sidewall 
and bottom areas of the 
‘unit. 





Here’s how heat blan- 
kets side walls and 
bottom of typical 
Sta-Warm heat- 
ing tank. 


The principle of heat 





distribution vs. heat 

concentration assures SOME OF THE 
longevity, freedom ACCESSORIES 
from breakdown, econ- VARIABLE 
omy of operation. Sta- OR FIXED /G 
Warm engineers will Qyor meee 
not stray from this fun- HEAT SWITCH 


damental. It is your 
guarantee of satisfac- 


LONG LEGS, I] 
SHORT LEGS, |} | 
tory operation. 


Il OR NONE: 


7] LOOSE * | 

L/ covers ~ 

or \ 
HINGED LIDS 


HAND OR 


Beyond this essential 
ingredient, you can 
practically write your 


own ticket regarding motor 
tank shapes, sizes, pro- _[ Driven [ 
portions and accessories AGITATORS 
to help you get a com- GATE 
pound melting tank wees 
that meets your particu- NEEDLE 
lar needs. VALVES 
: ...PLUS MANY 

For complete infor- orice FEATURES TO 
mation, address Dept. SPEED PRODUCTION 
M today. FOR YOU 


1 4 


StaWaem ELECTRIC Co. 


565 N. CHESTNUT ST 


























RAVENNA, OHIO 









Steel Institute in a year-end report. 

In October, for the second month in succession, tl 
output of fractional-horsepower a-c motors hit an all! 
time high of 1.9 million units (CPA figures). The bac 
log of unfilled orders, however, continues to mount. I: 
October it advanced to nearly 40 million units fron 
almost 38 million in September. 

Interesting sidelight on scarcity in materials and com 
ponents is the increasing use of the barter system be- 
tween manufacturers. It has been used more fre 
quently than is commonly realized to lick emergency 
bottlenecks. 


Industry Exhibitions 


The new year starts off with an abundant program of 
industry-sponsored trade and engineering expositions. 
As always this is an excellent indication of industrial 
activity and optimism. The Electrical Engineering Ex- 
position, scheduled for January 27-31, in New York City, 
highlights those of particular interest to our readers. 
Two plastics shows in Chicago and a heating and ventil- 
ating exposition in Cleveland are also scheduled for this 
month, with other important events on the program for 
the succeeding months. 


INDUSTRIAL BRIEFS 


Manufacturing facilities of the Rockbestos Products Corp., 
New Haven, Conn., have been increased by the extent of 11,000 
sq ft through the recent completion of a two-story addition to 
its plant. General improvements in physical layout of entire 
factory and office areas were also made as a part of the 
expansion program. 


Apex Electrical Manufacturing Co., Cleveland, has an- 
nounced the formation of a new engineering and research de- 
partment, specializing in vacuum cleaner design and develop- 
ment. It will be located at the recently expanded Holland- 
Rieger division plant of the company at Sandusky, Ohio. The 
company’s vacuum cleaner production, previously handled at 
Cleveland, has moved to this plant. The Cleveland factory 
will be devoted to the manufacture of washing machines and 
1roners. 


An engineering group has been formed at the RCA Engin- 
eering Products Department, Radio Corporation of America, 
Camden, N. J., to develop Teleran, the new air navigation sys- 
tem which combines television with radar. This greup is 
headed by Douglas Ewing. He formerly was assistant director 
of the MIT Radiation Laboratory. 


Westinghouse Electric Corp. has received final approval 
from the War Assets Administration for the purchase of the 
plant at Vanport, Beaver County, Pa., operated during the war 
by the Curtiss Wright Corp. The Westinghouse Small De-Ion 
Circuit Breaker Department will move to the new plant from 
its present location in East Pittsburgh. An annual production 
of approximately $20,000,000 is expected. Products to be 
manufactured there include circuit breakers for homes and 


factories, motor starters, and safety switches. 
Persiro Manufacturing Corp., Newark, N. J., has been 
organized to manufacture packaged heating units. It has 


already announced its “Whirl-O-Magic” oil burner unit, de- 
scribed as incorporating several unusual design improvements. 
A. J. Perle is vice-president in charge of engineering. He was 
formerly in charge of test design and the machine design 
department for the Eclipse-Pioneer Division of Bendix Aviation 
Corp. A. E. Sirota is president of the company. 





Portable Products Corp., Pittsburgh, Pa., has acquired the 
Great Western Fuse Co. and the LaMar Indicating Fuse 


ELECTRICAL MANUFACTURING 

















Brutes for Strength 


I Greatest Shock Absorbing Capacity 


of any type single-row bearing. Here’s the secret: Norma- 
Hoffmann Precision Roller Bearings provide full line con- 
tact between rollers and races. That means you get, size 
for size, a maximum area to support shock load. 


























a | a Handles Up to 50% Overload 


Full line contact, the design feature of these ’ 
bearings, also provides ample margin for i 
severe temporary overloads. : 


3 Lowest Coefficient of 


Friction under heavy load of 
any type bearing, plus unsurpassed 
speedability. These important benefits 
are a result of Norma-Hoffmann’s 100% 
machined bronze retainer, precision 
workmanship and short, parallel roller 
design. 


When the going is so 
tough no other anti-friction 
bearing will stand up—use 

Norma - Hoffmann Precision 

Roller Bearings. You will 

continue to get dependable 

service under critically severe 

conditions of speed, load, shock 
and vibration. These bearings are 
precision-made to unusually exacting 
tolerances and are backed by years and 
years of proved performance. Norma-Hoff- 
mann Bearings Corporation, Stamford, Conn. 
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Precision Ball, Roller and Thrust Bearings 





FIELD OFFICES: NEW YORK, CHICAGO, CLEVELAND, DETROIT, PITTSBURGH, CINCINNATI, LOS ANGELES, SAN FRANCISCO, 
PORTLAND, ORE., SEATTLE, PHOENIX 
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RHEOSTAT 


Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with plugs and connec- 
tors are made to customer’s specifications. 

Investigate today the possibility of incorporat- 
ing into your plans this quality low price rheostat. 


eae eee ote 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 


RELAYS 


TIME DELAYS AND 
QUICK ACTING 
Hermetically sealed 
Oxygen-free contacts 
High pressure of inert 


gas cools and quenches 
the arc. 


Time delays up to 
40 seconds in all 
combinations of 
action. 


For Rectifier pro- 
tection in Broad- 
casting circuits. Delayed action in Motor Circuits, etc. 


Rugged Steel Construction 
It’s got what it takes! 


Send now for New Catalog of Mercury Re- 
lays and complete line of Mercury Switches 
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Corp., both of Pittsburgh. They will be operated as subsidi 
aries with no changes in personnel nor in methods of operatio: 


The Lodge & Shipley Machine Tool Co., Cincinnati 
will now be known as The Lodge & Shipley Co. Thi 
change in the corporate name is due to expanding operations of 
the company. 


Cordage, Inc. has moved its manufacturing operations 
laboratory and offices into buildings at 3520. W. Carroll Ave 
Chicago. This firm is a manufacturing affiliate of Kellog; 
Switchboard and Supply Co. 


Allis-Chalmers Manufacturing Co., Milwaukee, Wis 
has taken an unusual step in going direct to its employes it 
facing the Communist issue raised in its prolonged strike. Th« 
company has mailed to each employe a booklet which repro 
duces official Wisconsin nominating papers for the Communist 
gubernatorial candidate in the recent election and which iden 
tifies many of the signatures as those of individuals connected 
with the Allis-Chalmers Local 248 (CIO). 


Viking Instruments Inc. has moved from Stamtord, Conn 
to East Haddam, Conn. 


H. K. Porter Co., Inc., Pittsburgh, Pa., has announced 
that its Quimby Pump Co. manufacturing facilities in Newark 
and New Brunswick, N. J., have been moved to the company’s 
main plant in Pittsburgh. 


Entry into the field of electrical household appliances on ai 
extensive scale is one of the phases of the expansion plans of 
the Electric Motor Corp. Division of Howard Industries, 
Racine, Wis. According to company officials, tooling up for 
production of such items as electric fans, food and drink mixers 
and air movement equipment is now under way. 


Fairbanks, Morse & Co., Chicago, has made plans to con 
struct additional facilities at its Beloit, Wis., works for the 
manufacture of railway diesel-electric locomotives. Erectior 
of this building, which is to be 163 ft wide and 703 ft long, 
has been approved by the Civilian Production Administratio1 


Production of new glass-lined electric water heaters has been 
started by Frigidaire Division of General Motors Corp., 
Dayton, Ohio. These glass-lined tanks, which are available in 
either 30- or 50-gallon models, have been designed for installa 
tion in soft-water areas of the country where an acid condition in 
the water hampers operation of conventional models. 


Irvington Varnish and Insulator Co., Irvington, N. J. 
is constructing a $1,500,000 plant that will be used to process 
the oils from the shells of cashew nuts. This process will con 
sist of treating and reacting cashew nut shell liquid to produc« 
various synthetic resin products developed by Irvington. These 
products are used principally in the manufacture of electrical 
insulating varnishes and filling compounds. 


Progressive Welder Co., Detroit, has formed a new process 
engineering department with Ray A. Obrecht at the head 
This new department will provide consulting service on various 
phases of product design as well as on production setups where 
resistance welding can be used 


Radix Wire Co. has moved into larger quarters at 2800 F 
55th St., Cleveland, tc provide additional manufacturing space 


The Thermador Electrical Manufacturing Co., Los An 
geles, has acquired the Rotom Manufacturing Co., Alhambra, 
Cal., manufacturers of fractional-horsepower motors. The ac 
quired company will now be known as the Rotom Division 
Personnel will remain the same, with William B. Smith being 
retained as manager. 


Electrical Manufacturing Co., Inc., Huntington, West 
Va., has been formed to manufacture a wide line of electrical 
resistances for the industrial and mining industries. It is build 
ing a new factory building containing 12,800 ft of floor space 
R. J. Cottingham, organizer of this company, is vice-president 
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KING HENRY V, meeting the French 
assault at Agincourt, thus foretold the 
immortality of the English yeoman, his 
long bow, and his “‘cloth-yard shaft.” 


And when he spoke of immortality, 
he naturally spoke of Brass. For so 
many monuments, tablets, and memo- 
rials of medieval times were made of 
the golden-yellow alloy because it was 
known to be almost ageless in its defi- 
ance of wear and the elements. Many 
of these memorials, even when exca- 
vated, have been found well se/f-preserved 


since early in the fourteenth century. 
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“|... Shall witness live in BRASS of this day’s work” 


(KinG HENRY THE FiFftH, Act IV, Scene III) 


For the selfsame reason, nowadays, 
Brass comes naturally to mind when 
product-designers want to foretell the 
future with utmost certainty as to their 
product’s performance and their cus- 
tomers’ loyalty. Then they can know 
that, far into the future, Brass will 
bear working witness to their sound 
business judgment. 


Many of these designers, further- 
more, specify Bristol Brass as a matter 
of course, for they have learned that 
Bristol Brass sheet, rod, and wire al- 


ways meet specifications physically, . 





dimensionally, and delivery-wise. If 
you have design work now in process, 
have Bristol's Sales Engineering Labo- 
ratory point out to you the special bene- 
fits... both in manufacturing and sell- 
ing... which will follow on your own 
specification of Bristol Brass. 


THE 


BRISTOL BRASS 
CORPORATION 


Makers of Brass since 1850, Bristol, Conn. 
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h can perform properly 
= wi commutator. There- 
fore, before installing new 
brushes, check this part of your 
machine. If it is grooved, out of 
round, has high or low bars, 
grinding or turning may be ad- 
visable. Also, inspect undercut: 
ting for protruding fin mica OF 
high spots that cause excessive 
sparking, chattering, commu: 
tator burning and ae oe 
ing proper commutator : 
tg ; am of MORGANITE 
brushes — proper grade; prop- 
erly installed — can give you 


the finest commutation possible. 



























and chief engineer. He was formerly with the Guyan Machiner 
Co. as chief engineer. 


Atlas Aircraft Products Corp., Long Island City, N. Y 
has changed its name to Cyclohm Motor Corp. The com 
pany formerly specialized in engine generators and now ha 
expanded its line to include special industrial and other electri 
motors. 









Acme Aluminum Alloys, Inc., Dayton, Ohio, has opened : 
company branch office in the Commercial Trust Building 
Philadelphia. 


American Foundry Equipment Co., Mishawaka, Ind., ha 
changed its name to American Wheelabrator & Equipment 
Corp. This change was made to more closely identify the 
products manufactured by the company. 


TRM Electric Co., Inc., Middletown, Conn., has bee: 
incorporated for the purpose of manufacturing electric ap 
paratus. At the present time, it is manufacturing fractional 
horsepower motors. D. D. Thomas is president of the com 
pany. He was previously with the Leland Electric Co. Vice- 
president of the company is William H. Reeve, formerly with 
Middlesex Tool and Die Co. 





TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


NEMA Spring Meeting Set for June; 
Standardized Gray Shades Proposed 

Spring meeting of the National Electrical Manufacturers 
Association has been scheduled during the week of June 22, 
according to association officials. It is stated that not all the 
sections of the association will be represented at this meeting, 
however, and among those not expected to be represented are 
sections in the appliance classification. 

Also announced by NEMA is a project to obtain agreement 
on four standard gray shades to be used for electrical equipment 
finishes. Member companies of about 27 NEMA sections that 
make this type of equipment are to be asked to vote through 
their representatives on a proposal that these four shades be 
adopted as NEMA Recommended Standards. One of the 
shades, a medium light gray, is very close to the standard 
machine tool gray adopted as standard by the National Machine 
Tool Builders Association. (See page 115, November 1945 
issue, ELECTRICAL MANUFACTURING). These four shades were 
developed as part of the Navy research program. 

Other recent NEMA news includes the launching of a 
national educational and promotional program aimed at a 
greatly increased utilization of electricity in the 14,000,000 
homes in the nation’s rural and small town markets. The 
campaign aims at enlisting the cooperation of all business, 
industrial and community elements interested in this market, 
including the REA cooperatives, wholesale distribution channels, 
the utilities, as well as the press. NEMA has prepared an 
elaborate plan book spelling out techniques and media to be 
used in this campaign and is distributing this “how-to” book to 
all likely participants in this “Go All-Electric” campaign, as it 
is officially designated. 


Broad Technical Program to Feature 


Third Annual SPE Meeting and Show 


Third annual national plastics show of the Society of Plas- 
tics Engineers, to be held at the Navy Pier, Chicago, January 
25-31, inclusive, will feature exhibits by all segments of the 
plastics industry—molders, laminators, materials suppliers and 
equipment manufacturers. Some 60 exhibitors have already 
made arrangements for space. 

A varied program of 28 technical sessions has been arranged. 
Among the papers to be scheduled for presentation are the fol- 
lowing: “Molded Laminated Products” by T. W. Noble, Fab- 
ricon Products, Inc.; “Thermoplastic Problems” by Donald 
Gibb, Dow Chemical Co.; “Thermoplastic Laminates” by R. J. 
Metzler, Hercules Powder Co.; “Thermosetting Fundamentals” 
by Edward Borro, Durez Plastics & Chemicals Co.; “Auxiliary 
Plunger Transfer Molding” by Wayne F. Robb, Shaw Insulator 
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| It talks back to Big Shots’ 


You can set this new pint-size dictation 
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S cand 


TWO NEW G-E 
INDICATOR LAMPS 


r 220-volt industrial 


fo ACorDC. 


power circuits, 
NE 56— 1-watt, with 
standard screw base 

NE 58 — %-watt, with 
elabra screw base 
Featuring unusual Te- 
sistance to vibration 

and shock. 


instrument on your desk and whittle down 
that stack of tardy correspondence—or tuck 
it under your arm and take it home to record 
your favorite broadcast or Junior’s clever 
sayings. It’s the “Audograph,” made by the 
Gray Manufacturing Co. of Hartford, Conn. 


Note the G-E Neon Glow Lamp under the 
clear plastic cap just to the right of the 
adjusting knob. It is connected in the output 
of the voice amplifier and lights up 
to indicate that recording is progressing. 
Only an electrical discharge lamp such as 


this G-E Glow Lamp could do the job. 


YPICAL new products improved with G-E 
Glow Lamps are pictured here. They merely 
hint at hundreds of other unbelievably low cost 
applications on home appliances, wiring devices, and 
many types of equipment. Why not consider the 
following sales features of G-E Glow Lamps on-your 
new products: 
. Distinctive orange red glow, needs no cover glass. 
- Dependable long life—rated at 3,000 hours. 
. Very low current consumption. 
. Variety of sizes and wattages. 
. High resistance to vibration and shock. 
. Usable on AC or DC circuits. 


- Works on regular 105-125 volt circuits without the 
use of step-down transformers. 


8. Practically no heat. 


FREE FOLDER describes typical uses for G-E Neon Glow 
Lamps and gives lamp data. Write address below. 


G-E LAMPS 


GENERAL @ ELECTRIC 


Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 
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Well, yes—1947 marks the date Reliable has 
been in business for 10 years, and we feel 
grown up now! We are not inclined to get 
too cocky over this record—we’re not the old- 
est spring producer, though we think we are one of the 
best. But our pride in Reliable’s achievement means at 
least as much to you as to us. For we firmly believe that 
Reliable’s experience adds up to better service, better val- 
ues, better springs, for YOU! 












In the past decade we have probably accumulated as 
much maturity (what with the million and one troubles 
that any business today is heir to) as an old-time manu- 
facturer could in 50 years. For us, the first 10 years are the 
hardest (we hope)! We've learned a lot and done a lot. 
We expect to learn more and do more. Meantime remem- 
ber that Reliable stands ready to serve you fully, expertly, 
on springs, wire forms and stampings—and do it just a little 
better than the other fellow. 








































@ When sending inquiry, describe springs as com- 
pletely as possible, sending sketch, samples, or 
blue print. Mention any special requirements 
known, such as working space, initial tension, 
and load. Our engineers are ready to work 
with you. Bulletin on request. 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 



























































Representatives in Principal Cities 














YOU CAN RELY ON PEELE LELLL 
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Co.; “Vulcanized Fibre as an Engineering Material” by G. A. 
Albert, National Vulcanized Fibre Co.; “Polytetrafluoro- 
ethylene” by A. J. Warner, Federal Telephone & Telegraph 
Co.; “Laminates—Their Basic Position as Materials of Engi- 
neering” by R. L. Foote, Synthane Corp.; “Cast Phenolic 
Resins” by W. R. Thompson, Catalin Corp. of America; “Liquid 
Phenolic Casting Resins” by C. R. Simmons, Durez Plastics & 
Chemicals, Inc.; and “Dielectric Preheating” by T. N. Willcox 
General Electric Co. 


ASHVE 53rd Annual Meeting in Cleveland 


The 53rd annual meeting of the American Society of Heat 
ing and Ventilating Engineers, to be convened in Cleveland at 
the Hotel Statler, January 27-30, will be the center of many 
activities in the air conditioning, heating and ventilating fields. 
During the same week, the 7th International Heating and Ven- 
tilating Exposition will be held at Lakeside Hall, Cleveland, 
while on January 29 and 30, the National Warm Air Heating 
and Air Conditioning Association will hold its 33rd annual 
convention at the Hotel Cleveland. 

Feature of the ASHVE meeting will be dedication of its 
new research laboratory in the society’s own building at 7218 
Euclid Ave. and a broad program of technical sessions. 


Large Attendance at ASME Annual Meeting 

Close to 6000 engineers attended the five-day 67th Annual 
Meeting of the American Society of Mechanical Engineers held 
during the week of December 2 at the Hotel Pennsylvania, New 
York City. A broad program of technical papers, totaling some 
200 presentations, covered many developments in metals, plastics, 
rubber, production techniques, and other topics. 

Two sessions of the Machine Design Group were a feature 
of the meeting. Among the papers presented at this session 
were the following: “The Use of Electric Gaging Equipment 
in Machine Design,” (Paper No. 46-A-29) by P. E. Nokes, 
in charge of acceptance tests of experimental machinery, and 
E. G. Carr, acceptance testing engineer, at the United Shoe 
Machinery Corp., Research Division, Beverly, Mass.; “Design 
Features of Large Horizontal Surface Broaching Machines,” 
(Paper No. 46-A-42) by George R. Squibb, Cincinnati Milling 
Machine Co., Engineering Service Department, Cincinnati; 
“Allowable Working Stresses for Steels,” (Paper No. 46-A-62) 
by C. Lipson, Chrysler Corp., Detroit; and “A Theoretical 
Derivation of Ball Bearing Ratings,” (Paper No. 46-A-75) 
by Thomas Barish, consulting engineer, Riverdale, Md. 


Metal Powder Group Elects Officers 

At the recent annual business meeting of the Metal Powder 
Association, held concurrently with the National Metals Con- 
gress and Exposition, H. E. Hall, president ef the Metals 
Disintegrating Co., Elizabeth, N. J., was elected to head the 
association for the ensuing year. Other officers elected include: 
S. K. Wellman, president of the S. K. Wellman Co., Cleveland, 
vice-president; and P. E. Weingart, American Metal Co., Ltd., 
New York City, chairman of the board of directors. 

The association has announced that complete proceedings of 
its second annual meeting, held last June at the Waldorf-Astoria, 
New York City, have been made available in the form of an 
86-page volume. Copies are obtainable from the association at 
its headquarters, 420 Lexington Ave., New York 17. There 
is a charge of $1.00 per copy. 


IRE Show Gets Larger Space 

Pressure of requests for display space has made it necessary 
for the Annual Radio Engineering Show, to be held March 
3 to 6 as a part of the 1947 National Convention of the Insti- 
tute of Radio Engineers, to engage the Grand Central Palace, 
in New York City, instead of using the smaller 7th Regiment 
Armory previously engaged. Some 152 exhibitors have already 
applied for space and the shift to the larger location will make 
it possible to accommodate all exhibitors with adequate space. 

The move to Grand Central Palace, say IRE officials, will 
not change the established character of the show. The em- 
phasis will be on engineering equipment, such as transmitter 
equipment, instruments, developments in radar equipment, and 
the like. Component parts will be well represented. The IRE 
convention itself will be held at the Hotel Commodore, New 
York City. 
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IN WIND, 








RAIN, SNOW OR HAIL @ 


Facts Favor Your 


YOUR FREIGHT GETS THERE BY 


in the 
“Union Pacific West’ « 


i" Of special interest to the | 
Electrical Industry { 


Fact 1. Since V-J day, hundreds 
of industrial and commercial con- 
cerns have located factories, ware- 
houses and distribution facilities on 
the Union Pacific right-of-way in 
the western states served by the 
railroad. 


Fact 2. This vast territory is rich 
in raw materials, natural resources, 
skilled and unskilled workers... with 
ideal living conditions, good schools, 
and plenty of space for future ex- 


pansion. 





a 


ee 





Future 





Fact 3. Travel surveys show vaca- 
tionists favor the western area by a 
wide margin. Result — greater in- 
terest in the West leading to perma- 
nent residence... growing markets, 
more manpower for industry. 


Fact 4. Over its Strategic Middle 
Route, uniting the East with the 
West Coast, pro- 
vides unexcelled rail transportation. 


Union Pacific 


be Specifi 
peci iC =- 
say Union Pacific 
4 Union Facitic 
* Union Pacific will gladly furnish confidential in- 
formation regarding available industrial sites hav- 
ing trackage facilities in the territory it serves. 


iddress Industrial Dept., Union Pacific Railroad, 
Omaha 2, Nebraska. 


JGNION PACIFIC RAILROAD 
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The Strategic Middle Leute 


RAIL! 


VIRGINIA PULP & PAPER COMPANY 


k. NY 35 E. Wacker Drive. Chicago, Il 
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With Two DI-ACRO BENDERS 


A difficult production problem of forming two bends in a 
long length of tubing was solved by “teaming up” two DI- 


ACRO Benders as illustrated. This dual-forming arrange- 
ment saved installation of special machinery. Oo accur- 
ately formed bends are obtained in one operation—with- 
out distortion of the tube and at a cost competitive to power 
operated equipment. More than 300 pieces are completed 
per hour—600 individual bends. 


“DIE-LESS DUPLICATING” Often Does it Quicker WITHOUT DIES 


This is but one example of how DI-ACRO precision machines 
-Benders, Brakes and Shears—can accurately and nomen 

cally duplicate a great variety of parts, pieces and s 

Sree die expense. Write for catalog—“‘DIE-LESS DUBLL. i 

CATING’ 


€ DI-ACRO is pronounced “"DIE-ACK-RO” 


ge yee 


€ S 
“ess Hyrw™ 309 EIGHTH AVENUE, LAKE CITY, MINNESOTA 
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3ullDog Electric Products Co., Detroit, has named J. A. 
Herrmann as director of engineering. He was formerly 
field engineer. Prior to coming to BullDog Electric, he was 
chief of the electrical control section of the War Production 
Board and a member of a technical industrial investigating 
committee that was sent on an extended mission to Ger- 
many, 


J. A. Herrmansa Quentin Graham 

Quentin Graham has been appointed manager of the 
Ridgway, Pa., Division of the Elliott Co. For the past two 
years, Mr. Graham was manager of the electrical engineer- 
ing department. Previously he was with Westinghouse 
Electric Corp., where he specialized as design engineer in 
electrical rotating equipment. He replaces H. S. Pahren 
who has become New York City district manager. 


H. H. Watson has been appointed standards engineer of 
General Electric Co.’s Appliance and Merchandise Depart- 
ment, Bridgeport, Conn. Mr. Watson joined G-E’s testing 
department in 1922 and in 1937 came to Bridgeport as de- 
signing engineer with the Wiring Device Division. 


Clarence Johnson, who for the past 18 years has been 
with the Bailey Meter Co., has just established himself as 
a research consultant on inventions and engineering develop- 
ments. He is located at Beloit, Wis., P. O. Box 378. He 
is a member of the American Society for Metals and has 
specialized in the applications of air and hydraulic controls 
to machine tools. He holds many patents in the field of 
controls. 


Peter Muller-Munk, Product Designer, Pittsburgh, has 
announced the return of his associate, Paul Karlen. Mr. 
Karlen will resume his former duties in the product develop- 
ment field. 


A. C. Simon has been named technical director at the H. 
O. Canfield Co., Bridgeport, Conn. He will be in charge of 
the company’s expanded product development program. 
Previously he was chief chemist with the Firestone Indus- 
trial Products Co. 


In line with the plans of Pioneer Engineering and Manu- 
facturing Co., Detroit, for expansion of its industrial engi- 
neering department, Robert L. Crinnian has been named 
assistant chief engineer. 


Daniel D. Eyster is now affiliated with the Expert Weld- 
ing Machine Co., Detroit, as methods and consulting engi- 
neer specializing in applications of complete automatic weld- 
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Now — all the advantages of Monel, Nickel and 


Inconel—available in PRECISION CASTINGS 


H ERE’S another way to lick tough de- 
sign problems . . . precision castings of 
Monel, Nickel and Inconel. 

The new INCO Precision Castings 
Plant is now in operation .. . built and 
equipped after several years of pilot 
plant study. after thousands of experi- 
mental castings. 


Check what this development 
means: 


1 Precision Castings of Precision Accuracy 
—INCO precision castings are com- 
monly made to tolerances of + 

0.003”, and frequently to even finer 


tolerances. 


2A Saving in Time and Money — In 
general, INCO precision castings 
eliminate machining or other fabri- 
cating operations normally involved 
in making parts. This is particularly 
noteworthy where the design calls 
for intricate features and contours. 
INCO precision castings are deliv- 
ered to you with a sand-blasted fin- 
ish—and usually that’s all the finish- 


ing these castings require before 
being assembled into the finished 
product. 


3 Broader Use for the INCO Nickel Al- 
loys — The flexibility of design per- 
mits the INCO Nickel Alloys to be 
used in shapes which. frequently 
were neither economical nor practi- 
cal to obtain as sand castings or by 
machining from forged stock or 


deep forgings. 


4 Dependable Source of Supply — INCO 
handles precision castings as a mass 
production process... you can 


count on quick, steady production 
from INCO. 
e 
Perhaps an INCO Nickel Alloy precision 
casting is your answer to the need for 
faster production...for hardness, greater 
protection against stress, corrosion, high 
temperatures, wear and fatigue. 
Let’s go over your job together. Just 
send us a blueprint (or an actual sam- 
ple). We'll be glad to work out all the 


information you want. 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N.Y. 


NICKEL Ad, AuLoys 


MONEL* © “KK MONEL* © “H’ MONEL* © “R’ MONEL* © “S’ MONEL™ © INCONEL* © NICKEL © “‘L” NICKEL™ © “2” NICKEL* 


JANUARY 1947 











































INCO PRECISION CASTINGS 
SAVE TIME AND MONEY 


FUEL PUMP ROTOR 


Would require a number of opera- 
tions on several different machines 
Note grooves on internal surface. 


CLUTCH GEAR 
Saved complicated 
machining. Also 
avoided at least one 
sub-assembly, i.e., 
force-fitting, welding 
or brazing the pro- 
jecting kev on small 
end 









FLIGHT CONTROL 
INSTRUMENT COVER 
(Cutaway section) Originally ma- 
chined from bar stock, taking a 9-day 
production schedule. Note intricate 


recesses and studs in recesses 


Above parts are made of “S” Monel 































ing machines. He had been with the 


facturing Co. 


Blackmer Pump Co., Grand Rapids, Mich., has made the 
following appointments in accordance with its new expan- 
sion program in the engineering department: John B. Cald- 
well as chief engineer and L. R. DeWolf and V. A. Brunson 
as senior engineers. Previously Mr. Caldwell was asso- 
ciated with the Air Reduction Aircraft Instrument Division 
in charge of manufacturing operations. Mr. DeWolf comes 
to Blackmer from the B. F. Goodrich Co. Mr. Brunson 
joined the Blackmer Pump Co. engineering staff in 1935. 







Acro Welder Manu- 

















R. C. Osborn, chief of the Eureka engineering division 
of the Eureka Williams Corp., Bloomington, IIl., has been 
awarded the Naval Ordnance Development Award emblem 
for his contribution to the development of the radio prox- 
imity fuse during the war. Mr. Osborn has been with the 
Eureka division since 1945. 





John C. McPherson has been named manager of patent 
research and development at International Business Ma- 
chines Corp., New York City. With IBM since 1930, he 
was director of engineering prior to his new position, 
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John C. McPherson 





J. C. Lungerhausen 


J. C. Lungerhausen has joined the engineering staff of 
the Bowser, Inc. Industrial Pump Division, Fort Wayne, 
Ind., as chief development engineer. He had been develop- 
ment engineer for the Blackmer Pump Co. 


Henri M. Marc has been named assistant general mana- 
ger of Portable Products Corp.’s C. J. Tagliabue Division, 
Brooklyn, N. Y. He will also act as technical advisor for 


| all divisions of the corporation which manufacture control 
| instruments. 































Increased output on your production line 
depends on many things—good workmen 
. high morale. . . efficient methods. . . 


and, not the least, quality tools in the hands 
of your workers. 


Klein Pliers can help you cut assembly 
and wiring time. First, the complete Klein 
line provides exactly the right plier for 
each job—husky side cutters—long-nosed 
pliers—oblique cutters. Second, the qual- 
ity materials and handcraftsmanship that 
go into every pair of Kleins assure proper 
balance—matched jaws—sharp cutting 
knives—which add up to valuable minutes 
saved on your production line. 

While the demand for these fine tools 
still exceeds supply, keep Klein Pliers 


on order—your supplier will furnish re : : . “ti 
hace aren KLEIN TOOLS | Walter A. Beckdahl is now a member of the production 


research division of Battelle Memorial Institute, Columbus, 
ASK YOUR SUPPLIER Ohio. He was previously with Sylvania Electric Co. 
The Klein Pocket Tool Guide showing the where he specialized in machine design. 
Klein line and containing useful informa- 
tion will be sent on request. 















R. M. Ellis has been elected vice-president of Hungerford 
Plastics Corp., Murray Hill, N. J. Mr. Ellis, who has been 
with the organization since its founding in 1942, retains his 
position as chief mechanical engineer. 










Sylvania Electric Products Inc. has appointed Henry W. 
Parker as technical adviser. This new post has been created 
to stimulate review of industrial and scientific developments and 
| to propose new projects in research and development. He will 
| make his headquarters at the company’s central engineering 
| laboratories, Bayside, Long Island, N. Y. He was formerly 
| with General Electric Co. and Rogers Radio Tubes Ltd. 
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Shakeproof, Inc., a division of Illinois Tool Works, Chi- 
cago and Elgin, Ill., has made several changes in its person- 
nel in accordance with its expansion program. John B. 
O’Connor, former Detroit district sales manager, has been 
appointed chief engineer. He succeeded Walter M. Han- 
neman, who has joined the SEMS Licensee Division as 
chief engineer to assist and counsel licensees in the prob- 
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THE HIGHEST STRENGTH-WEIGHT RATIO of any struc- 
tural material ever manufactured...that’s the remark- 
able feature of this new plastic “honeycomb” laminate. 
Seeking a material that would decrease weight in air- 
planes, Glenn L. Martin Company and United States 
Plywood Corporation found the answer in a BAKELITE 
resin-impregnated cloth, paper, or glass cloth “honey- 
comb” core, bonded between thin sheets of aluminum, 
stainless steel, wood veneer, or plastic sheets. Compara- 
tive tests between 5-ply spruce plywood and the new 
“honeycomb” laminate, both 3% -inch thick, show: 
spruce, weight lb. per square foot 1.012; ultimate load 
875 lb.: laminate, weight lb. per 
square foot .573; ultimate load 1175 
lb.! - — 

Weight saving and great strength 


LIGHTWEIGHT STRUCTURAL PANELS 


WITH E N 0 R M 0 U S STRENGTH 


for transportation applications were originally envi- 
sioned, but it is now evident that the new plastic “honey- 
comb” laminate will be widely adopted for hundreds of 
uses. To builders, product designers, engineers, and 
manufacturers, it offers a structural material that com- 
bines the unique properties of BAKELITE plastics with 
the opportunity to improve products and attain faster, 
more economical production. 

As currently produced by The United States Plywood 
Corporation, plastic “honeycomb” laminates are avail- 
able with cores varying in thickness from 4 in. to 2 in. 
The laminated panels are produced in dimensions up 
to 5 ft. by 10 ft. Write Department 
58 for further data to help you apply 
these amazing structural materials to 
your present or proposed production. 





BAKELITE© PLASTIC 


TRADE-MARK 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q{g 30 East 42ND STREET, NEW YORK 17, N.Y. 
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For FASTER DRYING 
BAKING-HEATING 
install NALCO infra-red 
RADIANT HEAT 


Infra-red radiant heat cuts drying time immeasur- 
ably. By faster drying, more work can be handled 
and deliveries moekel up considerably. Increases 
production and reduces production cost. Illustra- 
tion shows typical Nalco infra-red installation 
used for metal finish drying. Nalco lamps may be 
had in either the Inside Silvered, self-reflecting 
type or the Clear-glass type. 


Send for “‘DRYING PROBLEMS MADE EASY.” 


te at ile 












1082 Tyler St. St. Louis 6, Mo. 
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Westfield nuts are made for every purpose, including 
applications that require extremely thin fasteners. 
These high grade nuts give you more economical 
production on your assembly line and add to the 
appecrance of the finished job. Send us your drawings 
ond specifications for recommendations and pric:- 
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lems of design and production of SEMS fasteners. Eugene 
W. Fuller has been appointed division manager and will 
direct the entire expansion program of the organization. 


Celanese Corp. of America, New York City, has named 
John J. Keville, Jr., as director of production application of 
the Plastics Division. He has been with the company 
since 1936. 


Robert O. Bullard, previously superintendent of the Car- 
bon Products Manufacturing Division of the General Elec- 
tric Co. Apparatus Department, will be engineering and 
manufacturing manager of the Metallurgy Division, which has 
been transferred to the Chemical Department, Pittsfield, Mass. 
Mr. Bullard has been with G-E sincé 1930. 





Sprague Electric Co., North Adams, Mass., has elected 
Ernest L. Ward as vice-president. Mr. Ward, who came to 
Sprague early in 1946 as a member of the company’s execu- 
tive staff, will include among his new duties the coordi- 
nating of the manufacturing and service activities of the 
company. 





Martin Kellner has been appointed sales and advertising 
manager by the Brown-Brockmeyer Co., Dayton, Ohio. He 
was formerly sales promotion manager. Before that he 
was district representative in the Michigan territory. 




















Martin Kellner Don E. Corson 

Don E. Corson has been appointed manager of the Special 
Products Division of Solar’ Manufacturing Corp., New 
York City. He was formerly with the Power Division of 
Aerovox Corp., and the Power Factor Division of Cornell- 
Dubilier Electric Corp. He is a member of the American 


Institute of Electrical Engineers. ° 


Dr. Anson Hayes has been elected a vice-president of 
The American Rolling Mill Co., Middletown, Ohio. Dr. 
Hayes joined the company in 1928 as chief chemist of the 
research staff and was made director of research in 1929, 
Also appointed vice-presidents were R. C. Todd and G. F. 
Ahlbrandt.. Both were formerly assistant vice-presidents. 


John J. Healy, Jr., has been appointed assistant general 
manager of the Merrimac Division of Monsanto Chemical 
Co., Everett, Mass. He was director of development for the 
division. L. F. Loutrel will assume the duties of director 
of development. 





Frank L. Magee has been made a vice-president of 
Aluminum Co. of America, Pittsburgh, Pa. He will con- 
tinue with his present duties as general production manager. 
He has been with the company for 30 years. 


Edison General Electric (Hotpoint) Appliance Co., Chi- 
cago, in step with its program for expansion totalling some 
$17,000,000 in working capital and manufacturing facilities, 
has elected James J. Nance as executive vice-president and 
a director of the company. Prior to this appointment, he 
was on the staff of Charles E. Wilson, president of the 
General Electric Co. He also had been with the Frigidaire 
Division of General Motors and Zenith Radio Corp., among 
other companies. 
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Micah is long-lived. This perennial juvenile has drunk from the 
proverbial fountain of youth and eschews vitamin pills and gland- 
ular extracts. Gray-bearded old men remember him when they 
were still in swaddling clothes! It’s youth! Youth! Youth! 

And mica (without the “h’’) is long-lived, too. Motors and such 
may wear out, coils and wire may disintegrate, but mica marches 
on, unchanged by the years. Nothing else lasts as long, nothing 
else performs as well. There is no substitute for mica. And there is. 
no substitute for Macallen Mica! 


| 
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Think of MACALLEN 


i 


== 


16 MACALLEN STREET—BOSTON 27 
CHICAGO: 565 W. Washington Bivd. CLEVELAND: 2005 Leader Bidg. 











LITERATURE... Yours for the Asking 


Copies of the material reviewed here are available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Locking Pins 

Locking pins for fastening purposes (trademarked Driv-Lok) 
are described in an eight-page catalog. The catalog explains the 
principle of operation and uses diagrams to show typical appli- 
cations. Specification data are included. Driv-Lok Pin Co., 
606 W. Washington Blvd., Chicago 6. 


Recording Materials 


Photographic recording materials for use with cathode-ray 
tube oscillographs, galvanometer oscillographs, and similar 
instruments are described in a 44-page booklet. Physical and 
photographic properties of films and papers, as well as pro- 
cessing procedures, equipment and materials are covered in 
the contents. The booklet has a brief summary of the basic 
principles of operation and construction of the instruments 
themselves. Eastman Kodak Co., Industrial Photographic 
Division, Roehester 4, N. Y. 


Beryllium Copper Contact Springs 

Electrical and mechanical properties of beryllium copper elec- 
trical contact springs and contact assemblies are concisely sum- 
marized in a technical data sheet (Bulletin No. B-61). Gibson 
Electric Co., 8349 Frankstown Ave., Pittsburgh 21. 


Timing Motors 

Illustrated 12-page catalog contains much valuable data on 
timing motors for a broad range of applications. The catalog 
contains illustrations, dimensional blueprint sketches, and com- 
prehensive specification data covering the manufacturers’ line, 
which includes a-c timing motors and gear units, friction units, 
elapsed time indicators, brake units, fixed interval repeat 
cycle timers, etc. A list of applications is a useful feature of 
the catalog. Haydon Manufacturing Co., Inc., Forestville, Conn. 


Plexiglas Properties 

The thermal properties of plexiglas are discussed in a com- 
prehensive 1l-page technical report made available by the 
manufacturers. The report is based on exhaustive tests made by 
the manufacturers’ research staff and should be of considerable 
value to the engineer and designer contemplating the use of 
the material in such applications where the thermal properties 
are an important consideration. Rohm & Haas Co., Washington 
Square, Philadelphia 5. 


Asbestos Insulated Wire 


Manufacturers have made available a sample card showing 
their standard types of asbestos insulated wire and cable. Radix 
Wire Co., 2800 E. 55th St., Cleveland. 


Nonferrous Metals and Alloys 

A detailed listing of the manufacturers’ nonferrous metals 
and alloys together with a convenient index of applications, 
is contained in a 16-page catalog, titled “Metals and Alloys.” 
Included are copper-base alloys, silver alloys, palladium and 
platinum alloys, etc. Typical applications are illustrated. The 
manufacturers have also made available individual technical 
bulletins on specific metals and alloys covered in the general 
catalog. These provide more extensive specification, performance 
and application data. P. R. Mallory & Co., Inc., Indianapolis 6. 
New Rochelle, N. Y. 


Industrial Finishes 

An illustrated 24-page brochure, “A Film is Born,” does a 
very effective job of translating vividly into every day language 
the complex technology involved in the application of industrial 
lacquers, varnishes and enamels. Although not designed as a 
technical manual, the presentation manages to include some 
useful technical data, and it makes very good use of thumb nail 
sketches to illustrate the actual chemical processes involved. 
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The brochure was prepared by Paul O. Blackmore, director, 
products engineering and development, of the sponsoring com- 
pany. Interchemical Corp., Finishes Division, Dept. EM-11, 
350 Fifth Ave., New York 1. ‘ 


Rheostats 


Characteristics and specifications of power rheostats meeting 
Army-Navy specifications are made available in a four-page 
technical bulletin (No. E-1). The bulletin provides data on 
resistance values, tolerances, etc., as well as dimensional and 
other structural details. International Resistance Co., 401 N. 
Broad St., Philadelphia 8. 


Ceramic Property Chart 

Handy technical data chart providing mechanical and elec- 
trical properties of AlSiMag ceramic compositions has been 
made available. The chart measures approximately 12 in, by 
24 in., suitable for wall use or, when folded, for filing. In 
addition to tabular data on properties, the chart includes linear 
thermal expansion and dielectric strength charts as well as data 
on tolerances. American Lava Corp., Chattanooga 5, Tenn. 


Electrical Connectors 

A full line of indent-type connectors is described in a com- 
prehensive 68-page catalog (No. 41). The connectors described 
cover various types in copper and aluminum for cable, tube, 
wire, bar and rod. Complete dimensional and other specification 
data are tabulated. Typical connectors are illustrated, and 
there are a number of installation photographs. A useful fea- 
ture of the catalog is a section devoted to general technical data 
on insulated cables. The catalog is conveniently indexed. Burndy 
Engineering Co. Inc., 107 Bruckner Blvd., New York 54. 


Inverters 

A line of low power inverters and also a line of battery 
eliminators are described in technical catalog sheet (No. 546D). 
Ratings and applications are given, and standard units are 
illustrated. Similar information is given in catalog sheet 
(No. 546A) on a line of radio inverters and industrial inverters. 
American Television &- Radio Co., St. Paul 1, Minn. 


Electron Tubes 


Four new electron tubes are described in technical data sheets 
recently made available by the manufacturers. RCA-1P42 de- 
scribes a blue sensitive high-vacuum phototube and RCA-3C33 
describes a twin-triode power amplifier. These two tubes are 
for industrial control applications. The other two tubes are the 
RCA-12AU7, a miniature twin-triode amplifier, and the RCA- 
35B5, a miniature beam power amplifier, both of which are for 
radio and television receivers. Radio Corp. of America, 
RCA Victor Division, Tube Division, Harrison, N. J. 


Ceramic Parts 

Twenty-eight-page catalog on ceramic insulating materials 
includes much interesting data on standards, design criteria, 
and properties. Included is a comparative table of average char- 
acteristics, a listing of ceramic tolerances, and many dimensional 
drawings illustrating typical bushings and other forms. Types 
of materials described include steatite, cordierite, and zirconite. 
Centralab Division of Globe-Union, Inc., 900 E. Keefe Ave., 
Milwaukee 1. 


Blind Rivets 

Scope of applications for Chtrry blind rivets is described in 
an illustrated 24-page catalog (No. E-46). There is a liberal 
use of photographs showing the very many different applications 
of these rivets. The catalog also illustrates and describes vari- 
ous types of special riveting guns of the hand and pneumatic 
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Electrolytic 


CAPACITORS 


Built to the Highest Quality Standards 
for the Industrial Manufacturer 


In terms of aluminum foil processing 
capacity—our new Electrolytic Capaci- 
tor Plant is the largest in the industry. 
Its entire design, construction and 
operation is the creation and respon- 
sibility of specialists 

in the production, of 
Electrolytic and Motor 
Starting capacitors 





since 1931. New efficiency-increasing 
methods developed to coordinate 
with Capacitron’s well known quality 
control systems, assure a substantial 
production right from the start. We 
invite you to include 
a portion of your re- 
quirements in our 
schedule. 


Te CAPACITRON Company 


849 N. KEDZIE AVENUE 


CHICAGO 51, ILLINOIS 


TELEPHONE VAN Buren 3322 


CONSULT US ON YOUR MOTOR STARTING CAPACITOR REQUIREMENTS 
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Equal to mica and ceramics—superior 
to any other commercial plastic — 
Acadia Polystyrene combines all 
desirable electrical properties. Its 
dielectric strength and power factor 
are outstanding. 

Other plus values include: zero 
water absorption, relative freedom 
from adverse effects by acids, alkalies, 
weather, stack gases, etc.; and high 
tensile strength of 3500 to 5000 
pounds per square inch. 

Sheets of Acadia Polystyrene—com- 
pression-molded—have properties 
superior to those fabricated by other 
methods—no shrinkage at normal 
temperatures — better heat resistance. 

Complete details are available on 
















request. 


ACADAN "B” 
Flexible at —100°F and has many of 
the electrical properties of Poly- 
styrene. Ideal for numerous electrical 
applications. Write for information 
on forms now available and data on 
physical and electrical properties. 


DIVISION WESTERN FELT WORKS 
4035-4117 Ogden Avenue » Chicago 23, Illinois 










Branch Offices in All Principal Cities 














Carbon Products 











type especially developed for use with this line of rivets. Cherry 
Rivet Co., Dept. L-118, 231 Winston St.,, Los Angeles 12 


Capacitors 


An extensive line of electrolytic, paper, and mica capacitor 
is described in a 24-page catalog (No. 195A). In addition 


manufacturers’ capacitor test instruments and line of radio inter- 


ference filters are also described. The catalog gives general 
design and engineering data, dimensional sketches, physica! 
properties and installation data. Cornell-Dubilier Electric Corp 
South Plainfield, N. J. 










A comprehensive line of motor and generator brushes is 
described in a 42-page catalog (No. 25). In addition, other 
carbon products such as carbon contacts and graphite radio tube 
anodes are also described. The catalog provides a good deal 
of useful data on the manufacturers’ facilities and procedures, 
and summarizes the specific characteristics of the various types 
of brushes and their applications. The standard types of brushes 
and other products are illustrated. Speer Carbon Co., St 
Marys, Pa. 










Fluorescent Ballast Capacitors 

Revised four-page technical data bulletin (No. 3200) contains 
engineering specifications and test data on a line of fluorescent 
lamp ballast capacitors. Sprague Electric Co., North Adams, 


Mass. 


Electronic Motor Control 

Technical data folder has been made available by the manu- 
facturers containing several bulletins describing electronic vari- 
able speed controls for d-c motors. Bulletins contain illus- 
trations of the units, schematic diagrams, and summary of 
operating principles, advantages and applications. The folder 
also includes bulletins describing a field rectifier and voltage 
regulator for alternators, also one for d-c generators, and a 
field rectifier and power factor regulator for synchronous motors. 
A convenient tab-index is provided. Weltronic Co., 19500 W. 
Eight Mile Rd., Detroit 19. 


Protective Packaging Process 

The protective packaging technique known as “Cocoon,” 
which had been developed originally for the Navy to protect 
equipment in storage, is described in a 12-page catalog (No. 
5559). The process in effect provides a protective web of 
a synthetic resin-based material. It is applied by means of a 
spray gun except in some special applications where dipping 
may be used. R. M. Hollingshead Corp., Coatings Division, 
Camden, N. J. 


Regulated Power Supply 

Technical data sheet (No. 310) provides description and lists 
the features and specifications of two models of regulated d- 
power supply units. Furst Electronics, 800 W. North Ave, 
99 


Chicago 22. 
Automatic Packaging Machines 

Interesting 22-page brochure contains illustrations and de- 
scriptive text covering 28 types of automatic and semiautomatic 
packaging machines designed for a variety of industrial pur- 
poses. The brochure provides a concise review of trends in 
automatic packaging machinery and should be of interest to 
the designer in this field. Robert Gair Co., Inc., 155 E. 44th 


St., New York. 
Fluid Motors 


Construction details, operating principles, and applications of 
a constant-pressure-type hydraulic motor are contained in a 
four-page technical bulletin (No. 124). There is a large cutaway 
view showing design details. The Denison Engineering Co. 


1199 Dublin Rd., Columbus 16, Ohio. 
Special Type Alloys 


Two technical bulletins on special type alloys have been made 
available by the sponsoring. company. They are a 16-page 
bulletin entitled “Temperature Compensator Alloys,” and a 
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YOU CAN PRODUCE SMALL PARTS 
ECONOMICALLY IN YOUR OWN PLANT 


UNDREDS of other manufacturers are solving 

their small-parts problems by On-The-Spot Die 
Casting using simple low-cost DCMT DIB CASTING 
MACHINES. In finding the solution to the problems 
cf material shortages, high-cost finishing and machin- 
in, these manufacturers quickly discovered that they 
weie producing parts not only greatly improved in 
appearance, but as a greatly increased production rate 
aud at a vastly reduced unit cost. 


Additional information concerning On-The-Spot Dte 
Casting will be found in our booklet, “Bringing 1 Vew 
Era in Pressure Die Casting.” We will be glad ty sen! 
you a copy without obligation—and if you wish, we'll 
arrange for you to see a DCMT Die Casting Machine 
in actual operation, in your area. Write to DCMT 
Sales Corp., 315 Broadway, New York 7, N. Y. 


* TOY PISTOL—S” 


» MOTOR HOUSING—4”"xI4” _ 
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DIE CASTING MACHINE TOOLS. 
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Iilustrated is 
winding tester, 
manufactured by 
Eisenmann Corp., 
Brooklyn, New 
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Signal small frac- 






tional H. P. motors 
where the unit must 
perform accurately 
and dependably. 





Signal small frac- 
tional H.P. motors 


are 


Induction 

Shaded Pole 

DC Low and Standard Voltage 
AC - DC 

from 1/500 to 1/6 H.P. 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all principal cities 
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24-page bulletin entitled “Low Expansion Alloys.” Each of thes: 
bulletins provides a useful guide to the proper selection an 
application of these alloys. Both graphical and tabular dat: 
are included. The Carpenter Steel Co. 115 W. Bern St 
Reading, Pa. 


Rosin Core Solder 


Technical data sheet (No. 3A) describes a rosin core solder 
which is said to feature a new process of combining the basic 
resins. The same manufacturers also have available bulletir 
sheet No. 4A describing rosin aay thinners and flux remover 
Division Lead Co., 836 W. Kinzie , Chicago 22 


Interference Filters 


Technical data are provided in a four-page bulletin (No. 80 
Part 1) on interference filters made of evaporated thin layers 
of dielectric material between semitransparent metallic films on 
glass. Farrand Optical Co., Inc. Bronx Blvd., & 238th St., New 
York 66. 


Radio Manufacturing Materials 


Twenty-four page general catalog (No. 147) covers a wid 
variety of radio manufacturing items such as cements, lacquers 
and various accessories. General Cement Manufacturing C: 


Rockford, Il. 


Carbon Brushes 

A new edition of a welder brush catalog (No. 15) provide: 
32 pages of data on this subject. Catalog includes illustrations 
of typical brushes in each manufacturer’s group plus a pri 
gressive size table to further facilitate selection of brushes. The 
Ohio Carbon Co., 12508 Berea Rd., Cleveland 11. 


Photoelectric Galvanometer 

Design and operating principles of a photoelectric galvan 
meter featuring unusual sensitivity are presented in a four-pag: 
technical bulletin (No. 360). Bulletin provides an illustration 
of the unit and also a schematic diagram. Rubicon Co., Ridg: 
Ave., at 35th St., Philadelphia. 


A-C Induction Oscillator 


Technical data are made available in a four-page bulletin to 
describe the characteristics of an a-c induction oscillator for 
use as voltage, current, wattage, and power factor regulators 
Frederick C. Owen, Inventer-Licensor, Fayetteville, N. C. 


Dry-Type Transformer 


An improved dry-type transformer for indoor use and _ built 
for capacities up to 5 kva is described in a four-page bulletin 
(No. 121). Ratings, dimensions and other data are provided 
R. E. Uptegraff Manufacturing Co., Scottdale, Pa 


Industrial Adhesives 


Eight-page bulletin summarizes fields of applications and 
bonding techniques of a recently developed industrial adhesive 
(No. 4665). The adhesive has special applications where a 
bond has to be maintained between substances differing widely 
in coefficients of thermal expansion or in dimensional changes 
caused by humidity fluctuations. E. I. du Pont de Nemours & 
Co. (Inc.), Finishes Division, Wilmington 98, Del. 


Oil Circuit Breakers 

Design details covering a line of high voltage outdoor type 
frame-mounted oil circuit breakers are provided in a 12-page 
illustrated bulletin (No. 71B6421). Circuit breakers described 
are rated 15 to 46 kv, 500,000 to 1,500,000 kva interrupting 
capacity. Complete units as well as component parts are illus 
trated. Allis-Chalmers Manufacturing Co., Box 512, Milwaukee 1 


Shot Peening 


A comprehensive discussion of shot peening has been made 
available in a 128-page text book on this subject. The first 
part of the book describes the basis of this technique, its ad- 
vantages, and various types of shot peening equipment. The 
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Rice for the mouths of China! 


This is a steel rice bowl destined for 
shipment to China in great quantities. 
To secure good corrosion resistance 
and a pleasing appearance at an afford- 
able cost, the manufacturer gives them 
a BLACK-MAGIC (black oxide) finish, 
plus a WITCH-OIL final finish. 


This is but one of thousands of applica- 


tions for BLACK-MAGIC. BLACK- AGIC 


4H 
MAGIC is more than a “blackener.” GOES | J 
It is an integral finish that penetrates 12,000 MILE 
to .0001”. It is very flexible—forming may follow processing 
—often a big saving. It is also an excellent paint and lacquer on a Special Mission mi 
bond. Chemical reaction takes place at 300° F. For all steels 
except stainless. There are also BLACK-MAGIC baths for 


zinc, copper, brass and cadmium. Send for samples and the 
“Black Book.” 


NEW YORK CITY: enciioidias ™ ; CLEVELAND: ; 
irene MITCHELL-BRADFORD CHEMICAL COMPANY (iehthiieiideeies 


PHILADELPHIA: 
Albert Printz, Germantown 


BLACK K 





C. D. Hamilton, f 
Fayetteville, N. Y. CHICAGO OFFICE, 111 W. Jackson Bivd.] 


BLACK-MAGIC OXIDE BLACKING SALTS r= SILCO Glass-Bese PROTECTIVE COATING 
ST. LOUIS: WITCH-DIP & WITCH-OIL FINAL FINISHES ee) WHEAT TREATING SALTS. CLEANERS. ETC. DALLAS, TEX.: 


G. S. Robins & Co. Texokana Supply Co. 





LOS ANGELES: Barber-Webb Co. — OAKLAND: Geo. A. Kushman Co. 








HERE’S WHAT WE CAN DO: 


BRUSHES ... We manufacture motor 
and generator brushes of carbon 
graphite, copper leaf, gauze & metal- 
graphite. 

EXTRUSIONS . .. all types of carbon 


extrusions in special shapes and tubes 
. welding rods. 


MOLDED SHAPES .. . complete 

molding facilities — complete machin- 

ing facilities. 

RHEOSTAT PLATES AND DISCS 
. to meet specifications — rectangu- 

lar, square or round, with or without 

special machining. 

COPPER OR METALS WITH 


GRAPHITE . . . compounded to make 
brushes or contacts. 


ENGINEERING SERVICE ... over 
a half a century of carbon manufac- 
turing experience ... at your service. 









WHAT’S NEW ABOUT 
YOUR cOMPANY? 


Handling of news in ELECTRICAL 
MANUFACTURING is no routine matter. 
Each news item is carefully selected, edited, 
written to fit the reader interest of men 
engaged in product making. And the cov- 
erage is both complete and timely . 
embracing industry highlights, men in in- 
dustry, company briefs, trade association 
and professional society activities, and new 
technical developments. Our readers find 
these sections “must” items each month. 
Have you made sure that YOUR organiza- 
tion is represented? 







































































Why not check your mailing list im- 
mediately and see to it that the editors of 
ELECTRICAL MANUFACTURING receive 
promptly all newsworthy items dealing 
with company activities, personnel changes, 
plant expansions, product developments, 
research projects and the like? Keep the 
editors posted so that they can post others! 
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BECKER BROTHERS CARBON CO. 3450 So.S2nd. Ave. Cicero Ill. 
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Tube-type resistor 
with metal casing 
removed, showing 
wire and Glasohm 
windings. 


Write for Bulletin 107 


containing engineer- 
ing data on Type MT 
Resistors. 


 CLAROSTAT MFG. CO., inc 


% Clarostat originated and pio- 
neered the plug-in or tube-type 
resistor. Clarostat has made the 
major portion of such resistors 
now in use. And Clarostat is still 
the only one offering: 


Mica support for windings. Glas- 
ohms (glass-insulated flexible re- 
sistors) for main loads. Positively 
centered support. Windings can- 
not sag or short. Positively char- 
proof throughout. Adequate safety 
factor. Don’t be satisfied with 
less! Specify Clarostat Type MT 
Resistors! 


285-7 N. 6th St., Brooklyn, N.Y 


PARTS LIKE THESE, made to 


your specifications. Complete tooling 
facilities, modern heat-treating de- 
partment. Spot welding and tapped 
assembly operations. Send in your 


prints or specifications 


Hubbard also mokes standard and 
special cofters and washers. Send for 


special data sheets. 


dat 
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second part of the book is devoted to a very complete discussion 
of strengthening of metal parts by shot peening by H. F. Moore, 
research professor of engineering materials, emeritus, University 
of Illinois, and member of Research Committee on Fatigue of 
Metals, American Society for Testing Materials. The book 
is profusely illustrated, and there is ample use made of tabular 


and graphical data. American Wheelabrator & Equipment Corp., 
Mishawaka, Ind. 


Insulation Research 


Valuable reference source on research developments in the 
field of insulation has been made available in the 1945-46 issue 
of “Contributions of the Chemist to Insulation Research.” This 
119-page book has been prepared by the Committee on Chem- 
istry, Conference on Electrical Insufation, National Research 
Council. Copies are available from John D. Piper, Chairman, 
The Detroit Edison Co., 200 Second Ave., Detroit 26. 


Motors 


In addition to the set of five data sheets previously published 
by this company on various types of motors, a sixth data sheet 
has been prepared giving basic data on a phonomotor with turn- 
table (Model K). It is made especially for 25-cycle frequency. 
Alliance Manufacturing Co., Alliance, Ohio. 


Flat Wire Wound Resistors 


Four-page catalog (No. C-1) provides descriptive data on 
flat wire wound resistors especially designed for assembly in 
stacks or gangs. Performance curves, dimensional drawings, 
resistance ranges and other data are included. International 
Resistance Co., 401 N. Broad St., Philadelphia 8. 


Induction Furnaces 


Converter-type induction furnaces rated at 3 and 6 kw and 
adaptable for a wide variety of induction heating, brazing, and 
related applications are described in an illustrated eight-page 
bulletin (No. 12-A). Bulletin describes principles of operation, 
illustrates standard models and includes performance data. 
Ajax Electrothermic Corp., Ajax Park, Trenton 5, N. J. 


Directory of Industrial Equipment 


Concise 32-page booklet serves a double function: It is a 
complete list of the manufacturers’ lines of industrial equipment 
and also an index to the manufacturers’ technical catalogs and 
bulletins. Reference is made to some 1600 products made Ly 
this company for use in a very broad range of industrial ap- 
plications. Allis-Chalmers Manufacturing Co., Box 512, Mil- 
waukee 1. 


Meehanite Castings 


A variety of applications of Meehanite castings where high 
working pressures are met are discussed in a 12-page bulletin 
(No. 10). Typical castings are illustrated and performance data 
included. Meehanite Metal Corp., Pershing Square Bldg., 
New Rochelle, N. Y. 


Patent Service 


A 42-page pocket-size booklet, titled “A 12 Point Program 
for Inventors,” outlines a service which provides a preliminary 
market investigation for manufacturers and inventors. The 
service is intended to check the commercial possibilities of ‘the 
product on which a patent is sought. National Merchandisers, 
28 E. Huron St., Chicago 11. 


Self-Clinching Fasteners 
Six-page leaflet gives specification data and principal appli- 
cations of self-clinching fasteners suitable for use with aluminum, 


brass, copper or steel. Penn Engineering & Manufacturing 
Corp., Doylestown, Pa. 


Radio Interference Filters 


Descriptive data on a line of radio interference filters are 
contained in an eight-page catalog (No. C-366). Diagrams 
are used to show methods of application. The catalog also 
includes a brief summary on the use of capacitor start motors 
in various household appliances and industrial machines. Sprague 
Products Co., North Adams, Mass. 
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UNLIMITED 
FLEXIBILITY 


of Machine Operation 


An All-electric, 
Adjustable-Speed 
Drive for A-c. Circuits 


Suction, stopping, speed changing, re- 
versing and maintenance of proper tension automatically or 
manually controlled from nearby or remote stations. Write 
today for Bulletin 311 giving the complete money-saving 
story of V¥S Drive! 


RELIANCE ELECTRIC & ENGINEERING COMPANY 


1054 IVANHOE ROAD ° CLEVELAND 10, OHIO 


Sales Offices in Principal Cities 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 


precision techniques for the production of plastics. 


AND MANUFACTURING COMPANY 
333 NORTH WHIPPLE STREET * CHICAGO 12 
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wiy ARE CQRWICO wire Propucts 
SPECIFIED BY THIS LARGE RADIO 
MANUFACTURER ? 


Because their ENGINEERING Department values 
their faithful performance of the requirements of 
insulation resistance and voltage breakdown .. . 

Because their PRODUCTION Department finds that 
they possess the essential qualities which per- 
mit easy pushback or mechanical stripping . . . 

Because their PURCHASING Department finds that 
these quality products, backed by dependable 
service, are sold at prices that spell true 
economy... 


CORNISH WIRE CO., Ww: 


15 Park Row + New York City, 7 
















Guide to Buying 


DC AMES Mm Snail LN) 

















@ An alphabetically arranged list of over 7000 product components and 
services offered by ELECTRICAL MANUFACTURING advertisers. Corrected 
monthly, the content is currently up-to-date and complete though the 
publisher assumes no responsibility with regard to products or names 
listed or failure to include any. Always refer to advertisers’ index, preced- 
ing back cover, for page number of advertisers’ latest advertisements. 
Write the Director Reader Service, ELECTRICAL MANUFACTURING, if either 
product or company information sought is not found in these pages. 
















AIR COMP ESSORS BEARINGS, BALL (Min.ature) BERYLLIUM COPPER (Strip and 
Gast Mfg. Corp., 135 Hinckley, Bentor Landis & Gyr. Inc., 104 Fifth Ave., New Wire) 
Harbor, Mich. (Air Motors,. Yok 11, N. Y. “EKMB.°’ (See also Tubing, Beryllium Copper) 
Worthington Pump & Machinery Corp Miniature Precision Bearings, Keene, N., American Brass Co., Waterbury 88, Conn 
Harrison, N. J. H. “MPRB.° Anaconda.’’ 
Norma-Hoffman Bearings Corp., Stamford, Mallory & Co., Inc., P. R., Indianapolis 6 
. ALLOYS. See Specific Metal Conn, Ind. 








Riverside Metal Co., Riverside, N. J 
















ALUMINUM BEARINGS, BALL and ROLLER : ba 
Aluminum Company of America, 2179 Gulf ( adial and Thrust) BIMETALS. See Thermostatic 
Bldg., Pittsburgh 19, Pa. “Alcoa.” Fafnir Bearing Co., New Britain, Conn. Bimetals. 
Aluminum Research Institute, 111 W Federal Bearings Co., Inc., Poughkeepsie, 
Washington, Chicago 2, Ill. 2 BITS. SCREW AND BOLT. See 
Superior Tube Co., Collegeville Pa Jack & Heintz Precision Industries, Inc., Socket Screw & Wrench Kits. 
(Tubing). Cleveland 1, Ohio 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
AMMETERS. See Instruments, New Departure Division of General ee — a ieee ine 
Electrical Measuring. Motors, Bristol 1, Conn ae 
r Norma-Hoffman Bearings Corp., Statoford, eee aoe if : ‘ 
Conn. ‘‘Cartridge.’’ Motionair ¢ 0., 9242 Beverly Blvd., Beverly 
ANODES, PLATING SKF Industries, Inc., Philadelphia 34, Pa. Hills. Calif 


Chase Brass & Copper Co Inc Water- a le 3 . ) ‘anton 6 Torrington Mfg Co., 62 Franklin, 
bury 91, Conn — Boller Bearing (o., Cantor P Torrington, Conn ‘Airistocrat.’’ 

du Pont de Nemours & Co., Inc., E. L.. 
Arlington, N. J ‘4 

Handy & Harman, 82 Fulton, New York 7, BEARINGS and BUSHINGS, BRONZE BLOCKS, TERMINAL. See Strips, 








N. Y. (Silver) Bound Brook Oil-Less Bearing Co., Bound Blocks and Boards, Terminal. 
Seymour Mfg. Co., Seymour, Conn Brook, N. J. (also Graphited Bronze) 
Bunting Brass & Bronze Co., Toledo 9, BLOWER WHEELS. See Wheels, Fan 
ARC WELDERS. See Welding Equip- Ohio. z i and Blower 
ment. Johnson Bronze Co., 570 S. Mill, New 





Castle, Pa. (Bronze on Steel) “‘Leadoyl.”’ 


ory & Co > anapolis 6 RS. See ‘ans an slowers, 
ARMATURE TWINE. See Cord and Maliers & Co., Inc., P. R., Indianapolis 6, BLOWERS. See Fans and Blower 














Twine. Moraine Products Division of General . , 
Motors. Dayton, Ohio BOBBINS, COIL. See Coil Cores and 
ASBESTOS SLEEVING. See Sleeving Morganite, Inc., 3302-48th Ave., Long Forms. 
and Tape, Asbestos. Island City 1, N. ¥ 


National Formetal Co., Inc , 6604 Metta 
Ave., Cleveland 14, Ohio. BOLTS. 
ATTACHMENT PLUGS. See P!ugs Phosphor Bronze Smelting Co., 2200 


and Caps. Washington Ave., Philadelphia 46, Pa. BOXES, METAL. See Cabinets, Sheet 
(Phosphor Bronze Bushings) ‘‘Elephant.’’ Metal 


See Fasteners. 












ATTENUATORS. see Resistors, 


Instrument and Radio. 


BEARINGS AND _ BUSHINGS, 


LUBRICANT-RETAINING iad, BOXES and CRATES, WIREBOUND 


Wirebound Box Manufacturers Assn., 105 








dered Metal) S. La Salle, Chicago 3, Il. 
BALANCING ne? an Bound Brook Oil-Less Bearing Co., 
Bear Mfg. Co., Dept. EM, oc sland, Bound Brook, N. J. “Compo” ‘“‘Powd 
Tl. —— oT _ BRAKES. BENDING. See Benders, 
Gisholt Machine Co., 1119 E. Washington Moraine Products Division of General Brakes and Shears. 
Ave., Madison 3, Wis. ‘‘Dynetric.”’ Motors, Dayton, Ohio. 
Moulded Metals Co., Inc., 32 Sunset Ave 


BRASS, BRONZE AND COPPER— 


















BALLASTS, FLUORESCENT LAMP. Watertown, Conn All Commercial Forme 
See uorescen samp Auxiliaries. (For Wire, See Wire and Cable. Bare) 
ae soe BUSHINGS, NON- American Brass Company, Waterbury 88, 
Conn. ‘‘Anaconda.’’ Also Tobin Bronze, 
BALLS, BEARING aati 7“ : Bound Brook Oil-Less Bearing Co., Bound Chromium Copper and Selenium Copper 
SKF Industries, Inc., Philadelphia 34, Pa Brook, N. J. “Compo.” Alloys) 
Strom Steel Ball Co., 1850 8. 54th Ave. General’ Electric Co. Plastics Div., Bridgeport Brass Co., Bridgeport 2, Conn 
icero 9%, , Chemical Dept., 1 Plastic Ave., Pitts- (Also “Duronze’’ Silicon Bronze and 
field, Mass. ‘‘Textolite.’’ Aluminum Alloys). 
BASES, MOTOR. See Motor Slide National Vulcanized Fibre Co., Wilming- Bristol Brass Corp., Bristol, Conn. 
Bases ton 99, Del Bunting Brass and Bronze Co., Toledo 9, 
iti Richardson Co., Melrose Park, Ill Ohio (Bronze Bars). 
“‘Insurok.’”’ Chase Brass & Copper Co., Inc., Water- 
BATTERIES, DRY Westinghouse Electric Corp., P. O. Box bury 91, Conn. 
Mallory & Co., Inc., P. R., Indianapolis 6, 868, Pittsburgh 30, Pa Iisco Copper Tube & Products Inc., 
Ind. “Tropical.”’ Cincinnati 27, Ohio (Copper Tubing) 
National Carbon Co., Inc., Dept. EM, 30 Johnson Bronze Co., 570 S. Mill, New 
3. 42nd, New York 17, N. Y. BEARINGS, FLEXIBLE (Rubber- Castle, Pa. (Bronze Bars). 
**Eveready” ‘‘Minimax.”’ backed) Revere Copper & Brass, Inc., 230 Park 
Lord Mfg. Co., Erle, Pa — a _— se Y 
2 Scovill Mfg. Co., 18 Mill, Waterbury 91, 
BATTERY ELIMINATORS. See Power Conn 
Supply Units, Rectifier. BELLOWS. METALLIC Superior Tube Co., Collegeville, Pa 
Clifford Mfg. Co., 568 E. First, Boston 27, Copper? 
BEADS, BOBBINS and SPOOLS, Mass. ‘‘Hydron.”’ 
INSULATING. See Plastics-Custom BRAZING ALLOYS, SILVER 
Molders & Extruders. BELT DRIVES. See Drives, V-Belt. Amertcen rece Co., Waterbury 88, Conn. 


BEARINGS. BABBITT Baker & Co., Inc., 113 Astor, Newark 5, 

° Pe 

Johnson Bronze Co., 570 Mill, New Castle, BENDERS, BRAKES and SHEARS allite Tungsten Corp., 544-39th, Union 
Pa. “‘Leadoyl.” (For Die-Less Duplicating) City, N. J. 

Moraine Products Division of General O'Neill-Irwin Mfg. Co.. 309 Eighth Ave., Chase Brass & Copper Co., Inc., Water 

Motors, Dayton Ohio (Steel-Backed Lake City. Minn. ‘‘Di-Aero.”’ bury 91, Conn. 
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General Plate Div., Metals and Control 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 
N. Y. ‘‘Easy-Flo’’ ‘‘Sil-Fos.”’ 

Krieg Co., Charles W., 52 Dickersor 
Newark 4, N. J 

Makepeace Co., D. E., Attleboro, Mas 

Malllory & Co., Inc., P. R., Indianapol 
6, Ind 


BRAZING DISCS, RINGS and 
WASHERS 
American Brass Co., Waterbury 88, Cor 
Krieg Co., Charles W., 52 Dickerx 
Newark 4, N. J 
(Copper & Phosphor- Copper, Sot 
Solder & Aluminum). 
Westinghouse Electric Corp r. oO. Be 
NHN Pittsburgh 30, Pa. 


BRONZE. See Brass, Bronze 
Copper; also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE 
METAL-GRAPHITE 

Becker Brothers Carbon Co., 3450 S. 52na 
Ave., Cieero 50, Ill. ‘““‘BBB.”’ 

Morganite, Inc., 3302-48th Ave., Lor 
Island City 1, N. Y¥ 

National Carbon Co., Inc., Dept. EM 
EK. 42nd, New York 17, N. Y¥ 

Pure Carbon Co., Inc., St. Marys, Pa 





















Speer Carbon Co., St Marys r 
Multifiex.’’ 
Stackpole Carbon Co., St. Marys, Pa 
















BUSHINGS 
BEARING. see Bearings and Bushir 
COMPOSITION 3e8 Plastics -Cust« 
Molders 
FIBRE. see Fibre. 
GLASS. see Glass, Technical 
MICA. see Mica 
PORCELAIN. see Ceramics 


CABINETS, SHEET METAL (Boxes, 
Chassis, Housings, Panels, Racks 
Tanks. 

Karp Metal Products Co Inc., 128-30th, 
Brooklyn 32, N. Y¥ 

McInerney Plastics Co., 29 Commerce Ave 
S. W., Grand Rapids 2, Mich 


Millen Mfg Co Inc., James 150 
Exchange, Malden, Mass 
Overly-Hautz Co 11500 Madison Ave., | 


Cleveland 2, Ohio 
Riester & Thesmacher Co 1256 W 
Cleveland, Ohio 
Worcester Pressed Steel Cx 612 Barber 
Ave., Worcester 6, Mass ‘Presteel.’ 


CABLE. See Wire & Cable 


CABLE ASSEMBLIES and HAR. 
NESSES. See Cord Sets 


CAMBRIC, VARNISHED. See Fabric 


Insulating 


CAPACITORS 

Aerovox Corp., New Bedford, Mas ‘H 
Farad’ “‘Nyvol.’’ 

Aircraft-Marine Products, In 1521 N 
Fourth St., Harrisburg Pa. “‘AMP.’ 


Capacitron Co., 849 N. Kedzie Ave.. CI 
cago 51, Ill. ‘‘Torridol 

Cornell-Dubilier Electric Corp Sout! 
Plainfield, N. J. ‘‘Beaver “Dykanol 

Deutschmann Corp Tobe, Canton, Mass 
“Tobe’’ ‘‘Oil-Mites.’ 

Electric Auto-Lite Co Toledo 1, Ohic 

Electrical Reactance Corp Franklinville 
mM, a: “ane-@.” 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y 

General Electric Co., Apparatus Dept 
Schenectady 5, N. Y. ‘‘Lectrofilm.’’ 

Johnson Co., E. F. Waseca, Minn 

Mallory & Co., Inc., P. R., Indianapolis 6 
Ind 

Millen Mfg Co., Inc James 150 
Exchange, Malden, Mass 

Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. ‘‘Superex.’’ 

Sprague Electric Co., North Adams, Mas 
‘Vitamin Q.”’ 

Stackpole Carbon Co., St. Marys, Pa 


CARBON STEEL. See Steel, Con 


mercial Grades and Forms. 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings 
Discs, Piles, Plates, Plungers, 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, Ill. ““BBB.’’ 

Morganite, Inc., 3302-48th Ave Long 
Island City 1, N. Y. 

National Carbon Co. Inc., Dept. EM 
30 E. 42nd, New York 17, N. Y 

Pure Carbon Co., Inc., St. Marys, Pa 

Speer Carbon Co., St. Marys, Pa 

Stackpole Carbon Cu., St. Marys, Pa 


CARTONS AND CONTAINERS, 
PACKAGING 

Gair Co., Inc., Robert, 155 E. 44th 
New York 17, N. Y. 

Gaylord Container Corp., 111 N. 4th 
St. Louis 2, Mo. 


CASTINGS, ALUMINUM (See als 
Die Castings) 

Aluminum Company of America, 2179 
Gulf Bldg., Pittsburgh 19, Pa. ‘*Alcoa.”’ 

Bound Brook Oil-Less Bearing Co., 
Kound Brook, N. J 





SPRING FINISHES are more 


40 








That's why Raymond gives this branch of springmaking 
extra attention, with a special department under the super- 
vision of men thoroughly familiar with the use of zinc, cad- 
mium, white nickel, copper dip, Houghto-black and Iridite 
over cadmium or zinc. Since improper plating can cause 
brittleness, can even alter dimensions, it should be specified 
and used with care Raymond gives springs expert atten- 
tion in every detail—a good thing to remember when you 
choose your springmaker. 


oe 0 VWs Us re Boo Dp Ue Fe | 
ARIA AINA Winn APA AAR ARINW UA 
WIRE FORMS « SMALL STAMPINGS 
RAYMOND MANUFACTURING CO. 


DIVISION OF ASSOCIATED SPRING CORPORATION 


CORRY, PENN, 









A.C. CURRENT ANYWHERE! 


with 
KATOLIGHT PLANTS and GENERATORS 


Furnish same kind of current as city highlines for 
operating standard A.C. appliances and radios. For 
standby or continuous service. Ideal for farms, 
cottages, trailers, filling stations, resorts, construc- 
tion work, hospitals, etc. 


ILSCO 


Electrical Lugs and Connectors 
ARE READY FOR ‘47 


Economical . . dependable . precision 
engineered for 100% satisfactory service. 


FABRICATED TUBE PARTS 
Standard or items for your special purposes. 


UNDERWRITERS AND CANADIAN APPROVED 
WRITE TODAY for 48-page illustrated catalog. 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


Cincinnati 27, Ohio 


so nce, Cresta Wound : a a , 
Paper Section | tl Pe 
Acetate Bobbin 
Acetate Section GOOD DELIVERY ON D.C. MOTORS 
Available in %4, % and % hp., all steel con- 
WV © a som struction, high efficiency. Suitable for vertical or 


horizontal mounting. 
During the past few years, we have developed a lot 


of “know-how.” Give us a chance on your special 
TRANSFORMERS requirements. Have facilities for building special 
motors and generators. 
eo - Manufacturers of A.C. and D.C. Generators, Rotary 
To your specifications Converters, Motor-Generators, Frequency Changers, 
Gas-Engine Driven Battery Chargers, High Frequency 
Generators, etc. 


Se ato ENGINEERING COMPANY 
93 MAIN ST. WINSTED, CONN. | mM 120 SPRUCE ST. MANKATO, MINNESOTA HUI 
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Ne rr i 
ma Hear It Said... 


\wean ey 


THERMOSTATIC 
\s 
— 


aT TTL BS 
ARE THE BEST AT ANY PRICE!” 


Mr..H. B. K. of Long Branch, N. J.* says, ""l am 
STYLES 





















employed as a radio mechanic at the Signal 
Corps Laboratories at Fort Monmouth. In my 
work I have many times used Kwikheart Solder- 
ing Irons. I had never seen, nor heard of your 
irons until I came here, but I am certainly con- 
vinced that they are the best irons thal can be 
oblained. They (Kwikheats) are a real pleasure to 












a a a work with. * Letler on file at our office 
ws Check These Many KWIKHEAT Features... 
of Thermostatic Control ¢@ Heats in 90 seconds 

tf 6 Light weight (13% ozs.) © Cool, protecting handle 
en Six interchangeable tips © Tips need less dressing 





Power cost reduced 
225-Watt List $11.00 © 450-Watt List $14.50 





( 












Seiten 


A Division of SOUND EQUIPMENT CORP. OF CALIF. » 3903 Son Fernando Rd., Glendale 4, Colif 












COPPER 

Bound Brook Oil-Less 
Bound Brook, N. J. (Bronze). 

Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. 

Scovill Mfg. Co., 
Conn, 


CASTINGS, DIE. 


18 Mill, Waterbury 91 


Die 


CASTINGS, GRAY IRON 
Eaton Mfg Co., Foundry Div., 9771 
French Road, Detroit 12, Mich 


CASTINGS, MAGNESIUM 

American Magnesium Corp., Subsidiary of 
Aluminum Company of America 171 
Gulf Bldg., Pittsburgh 19, Pa. ‘‘Mazlo.’ 


CASTINGS, PHOSPHOR BRONZE 
Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 48, Pa 
**Elephant.’’ 


See Castings 


CASTING, PRECISION (Lost-Wax 
Process) 

International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys) 
**Inco”’ “‘Inconel’’ ‘*Monel.’’ 

CATHODE RAY TUBES. See Tubes, 


Cathode Ray. 


CEMENT, CERAMIC 
Sauereisen Cements Co., 
Pittsburgh 15, Pa. 
Titanium Alloys Mfg. Co., 111 
New York, N. Y. ““TAM.”’ 


1642 Sharpsburg, 


Broadway, 


CEMENT, INSULATING AND SEAL- 
ING 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., 30 E. 42nd, New York 17 

General * Electric Co Resin & Insulatior 


Materials Div., Chemical Dept., 


Schenec 


tady 5, N. Y. 
CERAMICS 

Electrical Porcelain (A) 

Refractory Porcelain (B) 

Steatite (Lava) (C) 

Zircon Porcelain (D) 


Akron Porcelain Co., 2725 
Akron 14, Qhio (A). 
American Lava Corp., Chattanooga 5, 


““AlSiMag’’ (C). 


Cory Ave., 


Tenn 


Ceramic Specialities Co., 444 W. Sixt! 
East Liverpool, Ohio (A). 

Colonial Insulator Co,, 907 Grant, Akron 
ll, Ohio (AB). 

Illinois Electric Porcelain Co., Macomb, 
lil, (A). 

Knox FVPorcelain Corp., Knoxville 1, 
Tenn. (A). 

Louthan Mfg. Co., 2000 Harvey Ave., 
Kast Liverpool, Ohio (A). 


National Ceramic Co., Trenton 2, N. J 
(A). 

Plastic Insulator Co., Inc., 369 Lexingtor 
Ave., New York 17, N. Y. (AC) 

Porcelain Products, Inc., 1241 W. Fro 
Findlay, Ohio (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Avs 


Trenton 9, N. J. (ABC). 


Steward Mfg. Co., D. M., Chattanooga 
Tenn, ‘‘Lavite’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, I 
“‘Insulcon’’ (B). 

Titanium Alloy Mfg. Co., 111 Broadway 
New York, N. Y. ““TAM’’ (D). 
Universal Clay Products Co., 1540 | 
First, Sandusky Ohio (A). 

CHOKES 

Electrical Reactance Corp., Franklinyille 
N. ¥ 

Federal Telephone and Kadio Corp 67 
Broad, New York 4, N. Y. 


Jefferson Electric Co., 
Suburb), IIL 


Bellwood (Chicago 


Johnson Co. E. F., Waseca, Minn 

Lectrohm, Inc., 5123 W. 25th, Cicero 50 
Til. 

Millen Mfg. Co., Inc., James 150 
Exchange, Malden, Mass 

Ohmite Mfg. Co., 4806 Flournoy, Chicags 
44, DL 

CHROME NICKEL ALLOYS. See 


Resistance Alloys. 


CIRCUIT BREAKERS 


Federal Electric Products Co., 50 Waris 
Newark 5, N. J. ‘‘Noark.’’ 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Heinemann Electric Co., 99 Plum, 
Trenton, N. J. ““HECO.”’ 


Littelfuse, Inc., 
Chicago 40, Ill. 


4793 


Ravenswood Ave., 


Roller-Smith Co, 1751 W. Market, 
Bethlehem, Pa. 

Trumbull Electric Mfg. Co., Plainville 
Conn. 

Westinghouse Electric Corp P. 0. Box 
868, Pittsburgh 30, Pa. ‘‘De-ior 

CLAMPS, GROUND 

Iisco Copper Tube & Product Co., 
Cincinnati 27, Ohio. 

Trico Fuse . Mfg Co., 2948 N Stk 
Milwaukee 12, Wis. 


CASTINGS: BRASS, BRONZE AND 


Bearing Co., 


Say that you found it in ELEC 


ELECTRICAL MANUFACTURING 





CLAMPS, HOSE 


Garrett Ca. Inc., George K., 14 
Chestnut, Philadelphia 2, Pa. 

Sherman Mfg. Co., H. B., Battle Cree} 
Mich 








CLAMPS, TEST 


AS¢ grass & Copper Co., Inc., Water 
bury 91, Conn, 

Price Fus Mfg Co., 2948 N 
Milwaukee 12, Wis. 

CLEANING COMPOUNDS 

Oakite Products, Inc., 18 H Thame 
New York 6, N. Y. 

CLIPS, SNAP. See Rings, Retains 

CLOTH, INSULATING. See Fabric 
Insulating, 

CLOTH, TRACING. See Traci: 
( loth, & Paper. 


CLUTCHES and COUPLINGS 
See also Couplings, Flexible) 

Mercury Clutch Corp., Canton, Ohi 
(Automatic Clutch), 


COATED STEEL. Se: 


Steel, 
merical Grades 


and Forms. 


COATINGS, PROTECTIVE 


Con 


Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., 30 E, 42nd, New York 17 

Hollingshead Corp., R. M., Coatings Div 
Camden, N. J (Packaging) Cocoor 


Interchemical Corp 


, Jo0 Fifth Ave., N 
York 1, N. Y. 





COAXIAL CABLE. See Wire a: 
Cable, Insulated. 
COIL CORES AND FORMS. (See a 
Ceramics; Tubing, Paper) 
( ing Glass Works, Corning, N. Y 
Miller Mig Co., Inc., James 
I ange, Malden, Mass. 
Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill. 
Stackpole Carbon Co., St. Marys, Pa 
Screw-Type, Molded Iron). 
Standard Molding Corp., 1517 E. $3r 
Dayton 1, Qhio. 


COILS and WINDINGS 
Acme Wire Co., Dixwell 
Hiaven 14, 


Cambridge 


1255 
Conn. 
Thermionic Corp., 447 
Ave., Cambridge 38, Mass. 
Coto Coil Co., Inc., 65 Pavilion Ave 
Providence 5, RK, JI 


Ave., New 


Concord 


Dano Electric Co., 93 Main, Winsted 
Conn, 

Davis & Co., Inc., Dean W., 1006 First 
Kentland, Ind 

Electrical Reactance Corp., Franklinvill 
BB. oe oe” 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N, 

General Electric Co Dept 


, Apparatus 
Schenectady 5, = 


r Company, 2734 N 





Pulaski Roa 





Chicago 3y¥, Ill Gracoil.’ 
Nothelfer Winding Laboratories, 11 Alb« 
marle Ave., Trenton 38, N. J. “NWL 
COIL WINDING MACHINES 
Universal Winding Co., P. O. Box 160 
Providence 1, hk, 1, 
COILERS, SPRING 
Torrington Mfg Co., 44 Franklin 
Torrington 10, Conn. 
COMMUTATORS 
Hillsdale Commutator Co., Hillsdale, Mi 
Homer Commutator Co., Cleveland 3, Ohi 
Kirkwood Commutat Co., 1845 Carnegic 
Ay Clevelat Ohio. 

Nipt Electric Products Co., 1759 W 
Mor Columbu 16, Ohio ‘“‘Nepcc 
Toledo Standard Commutator Co., 224 

Ss AV Toledo 6, Ohio. 


COMMUTATOR SAWS and SLOTTERS 

Hullhorst Micro Tool Co., Div., Tole 
Standard Commutator Co., 2242 Smea 
Ave., Tol Ohio. 





10 0. 


COMPOUNDS, SEALING. See Cemer 
Waxes and Compounds. 


COMPOUNDS, VARNISH. 


uishes, Compounds and 


See 
Resins. 


Var- 


COMPRESSORS, AIR. See A 
Compressors. 
CONDENSERS. See (¢ apacitors. 


CONNECTORS, WIRE & CABLE 





Aircraft-Marine Products, Inc., 1521 N 
Fourth, Llarrisburg, Pa AMP. 
Alden Products Co,, Brockton 64P, Ma 
Mir ture 
Amer brass Co., Waterbury 88, Cor 
Burndy gineering Co., Inc., 107 Bruck 
ner Bly We New York 54, N. Y¥. ‘‘Hydent 
Hylink Hylug.’’ 
Chase Bra «& Copr yer Co., In Water 
bury, %1 ‘ 
Dante Electri Me Co., Bantam, Cont 
be leral Telephone and Radio Corp., ¢ 
Broad, New York 4, N. ¥ 


TRICAL MANUFACTURING 


THE HOPP PRESS. INC. 


460 W. 34th ST.. NEW YORK 1, N.Y. 


ESTABLISHED 1893 





402ACE A. C. OUTLET 

Here is the smallest possible AC power outlet to fit stand- 
ard plugs. It eyelets or rivets to panel or chassis like other 
components. Tabs are designed for fast transfer of heat 
for easy soldering. Mounting centers 1-1/8”, takes only 
1” clearance back of panel. Underwriters approved for 10 
amp. @ 250 V. or 15 amp. @ 125 V. 

FUSEHOLDER 440FH 


A fuseholder forsmall glass fuses that rivets or eyelets in 
place so cannot loosen and fits production methods of as- 
sembly. Spring in base ejects fuse if it breaks, makes 
contact with fuse. Top contact slotted for easy removal of 
ferrule when glass breaks. Tabs designed for ease in attach- o 


ing primary leads of ample size. Write for the Alden 
“Blue Book of Radio 


ALDEN PRODUCTS COMPANY and Appliance Com- 


Brockton 64P, Massachusetts ponents 


HIGHEST QUALITY 
etiam FOR 48 YEARS 
Raha 
Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 
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COMMUTATORS 
from S tock 


Nearest You— 


Industrial Elec. Mat. Co. 

204 Purchase St., Boston 10, Mass. 
J. J. Glenn & Co. 

605 W. Washington Blvd., Chicago 6, Ill. 
Electric Motor Supply Co. 

773 So. Shelby St., Louisville 3, Ky. 
Electrical Specialty Co. 

418 E. Third St., Los Angeles 13, Calif. 
H. A. Holden, Inc. 

1208 Harmon PI., Minneapolis 3, Minn. 
Russell Electric Co., Inc. 

Mobile, Ala. 

Robert McKeown 

9 5th St., Newark 7, N. J. 
Electrical Specialty Co. 

411 S. W. 13th Ave., Portland 5, Ore. 
Electrical Main Equip. Co. 

235 N. 12th St., Philadelphia 7, Pa. 
Electrical Specialty Co. 

316 11th St., San Francisco 3, Calif. 
Electrical Specialty Co. 

2406 First Ave., Seattle 1, Wash. 


— Just Another 
Way to 


Serve You — 


| THE TOLEDO STANDARD COMMUTATOR CO. 
2242 Smead Avenue, Toledo 6, Ohio 


3 FACTORIES 


to serve you 


TOLEDO - HOMER - HILLSDALE 








> & Zz aiilasillleane 
Cas is oing UP 


STAR PORCELAIN 
COMPANY 


Yes, we are glad to say that every month 
has shown an increase in our production. 
In fact, in some materials we are able to 
put the order into production at once. 


With modernized equipment and im- 
proved processes, we are doing our best 
to meet the demands made upon us. 


There Are 8 Kinds of Star Insulations 


THERMOLAIN 5. No. 921 
A heat-resistant refrac- INSULATION 


tory insulation. - Porous. Can be molded into dif- 
Withstands thermal ficult shapes. Strong, 
shock. 


dense, heat-resistant. 


LAVOLAIN oe Ae 


A dense semi-steatite of 
high mechanical and di- 


not soil in assem- 
bly or use. Excellent for 
wiring devices or novel- 
electric strength. ties. 


HUMIDOLAIN 
COMMERCIAL eae ; 
WHITE isle, ‘seleabie fer oe 


Most economical for use applications in humidi- 
in most applications. fiers. 

TEATIT 
VITROLAIN eraneenee 


Has a very low-loss fac- 
Strong, dense, non-por- 


tor, making it well suit- 
ous, moisture proof. High ed for radio and televi- 
dielectric strength. 


sion equipment. 


PORCELAIN Ci. 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 








General Electric Co., Appliance « 
Merchandise Dept., Bridgeport 2, Conn. 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 
Ilsco Copper Tube & 
Cincinnati 27, Ohio. 
Johnson Co., E. F., Waseca, Minn. 
Krueger & Hudepohl, Third & Vine Sts., 
Cincinnati 2, Ohio. 
Millen Mfg. Co., Ine., 
Exchange, Malden, Mass. 
Sherman Mfg. Co., H. B., 


Products, Inc., 


James, 150 


Battle Creek, 


Mich. ‘‘Bond-Rod’’ “‘Unicrimp”’ “‘Wedge 
rip.”’ 

Trumbull Electric Mfg. Co., Plainville, 
Conn 

CONTACTORS, MAGNETIC. See 


Relays & Contactors. 


CONTACTS AND CONTACT POINTS 
Baker & Co., Inc., 113 Astor, Newark 5 


a oe 
Brainin Co., C. 8., 
| ee 
Callite Tungsten Corp., 
City, N. 

Cleveland Tungsten, Inc., 
Ave., Cleveland, Ohio 
Fansteel Metallurgical Corp., North 
Chicago, Ill. ‘‘Fasaloy’’ ‘‘Fastell.’’ 
General Plate Div., Metals and Controls 

Corp., Attleboro, Mass. 
Gibson Electric Co., 8340 Frankstown Ave., 
Pittsburgh 21, Pa. ‘‘Gibsiloy.’ 
Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 
Mallory & Co., Inc., P. R., 
6, Ind. 
Stackpole Carbon Co., St. 
Wilson Co., H. A., 105 Chestnut, 
5, N. J. °**Wilco.” 


233 Spring, New York 
544-39th, 


10200 Meech 
*‘Clevetung.’’ 


Union 


Indianopolis 


Marys, Pa 
Newark 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. ‘“‘Heyco.’’ 


CONTRACT MANUFACTURING 
Aluminum Goods Mfg. Co., Manitowoc, 


Wis. 
Colgate Mfg. Corp., Amityville, N. Y. 
National Acme Co., 170 E. 13lst, Cleve- 


land 8, Ohio 
Scovill Mfg. Co., 
Conn. 
Wenco Mfg. Co., 
Chicago 22, Ill 


CONTROLLERS, MOTOR 
Allen-Bradley Co., 1316 §. 
Milwaukee 4, Wis. 
Arrow-Hart & Hegeman Electric Co., 
103 Hawthorne, Hartford, Conn, 
Euclid Electric Mfg. Co., 1355 Chardon 
Road, (Euclid) Cleveland 17, Ohio. 
Federal Electric Products Co., 50 Paris, 
Newark 5, J. 
General Electric Co., 
Schenectady 5, N. 
Master Electric Co., 
(Magnetic Starters). 
R-B-M Division, Essex Wire Corp., Dept. 
D, Logansport, Ind 
Square D Company, 4040 N. 
Milwaukee 12, Wis. 
Struthers-Dunn, Inc., 
Trumbull Electric 
Conn. 
Ward Leonard Electric Co., 34 
Mount Vernon, N. Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CONTROLS, FLOAT 
Level. See Switches. 


CONTROLS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries. 


CONTROLS, HEATER and RANGE. 
See Switches; Thermostats. 


18 Mill, Waterbury 91, 


1134 West Hubbard, 


Second, 


Apparatus Dept., 
Y 


Dayton 1, Ohio 


Richards, 


Philadelphia 7, Pa. 
Mfg. Co., Plainville, 


South, 


and LIQUID 


CONTROLS, MACHINE TOOL. See 
Panel Control Units; Push Button 
Stations. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


Oe paeaeens and TEM- 
PERATU 
See also ea Switches; Thermo- 
stats. 

Allen-Bradley Co., 1326 S. 
Milwaukee 4, Wis. 

Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 

Barber-Colman Co., Rockford, Tl. 

Bristol Company, Waterbury 91, Conn. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 
“*Thermoswitch.”’ 

General Electric Co., 
Schenectady 5, N. 

Jefferson Electric Co., Bellwood (Chicago 
Suburb), Ill. 

Mercoid Corp., ame w. 

Chicago 41 

Minneapolis- eas Regulator Co., 
= Fourth Ave., 8., Minneapolis 8, 
Minn. 

eeetnee Thermostat Co., Youngwood, 
a 


Second, 


Apparatus Dept., 


Belmont Ave., 





Spencer Thermostat Co., 112 Forest 
Attleboro, Mass. 

Square D Company, 4040 N., 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 
Mount Vernon, N. 


CONTROLS, REMOTE. See Pus 
Button Stations; Relays and Con- 


Richards, 
34 South st, 


ao 


tactors; Switches. 

CONTROLS, RESISTANCE. See 
Resistors; Rheostats, 

CONTROLS, TIME. See Relays; 
Switches; Timers. 

CONVERTERS, ROTARY. See 


Generators. 


COPPER. See 
Copper. 


COPPER, BERYLLIUM. 
lium Copper. 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS, WIRING HARNESSES 
and ASSEMBLIES 

Alden Products Co., Brockton 64P, Mass 

American Electrical Heater Co., Detroit 2, 
Mich 

Belden Mfg. Co., 
Chicago 44, Ill 

Collyer Insulated Wire Co., 
velt Ave., Pawtucket, R. I. 

Cornish Wire Co., Inc., 15 Park Row, New 
ven 7, B: 2 **Corwico.’’ 

Electric Auto-Lite Co., Port Huron, Mich 

Federal Telephone and Radio Corp., 7 
Broad, New York 4, N. Y. 

General Electric Co., Section Q22-12 
Appliance & Merchandise Dept., Bric 
port 2, Conn, ‘‘Flamenol.’’ 

McGill Mfg. Co., Inc., Valparaiso, Ind 

Paranite Wire & Cable Div. Essex Wire 
Corp., Fort Wayne 6, Ind. 

Royal Electric Co., Inc., Pawtucket, R. I 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y 
Westinghouse Electric Corp., P. O. Bor 

868, Pittsburgh 30, Pa. 


CORD, RESISTANCE LINE. 


sistance Line Cords 


CORD and TWINE, ARMATURE and 
COIL 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator _Company, Dept. 24, Sche 
nectady 1, = 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

Westinghouse Electric Corp., 
868, Pittsburgh 30, Pa. 


CORES, COIL. 


Forms 


Brass, Bronze and 


See Beryl- 


4633 West Van Buren, 


245 Roose 


See Re- 


P. O. Box 
See Coil Cores and 


CORES, POWDERED IRON. See 
Powdered Metal Products 


CORES, REFACTORY. 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. ‘‘Hipersil.”’ 


CORK and CORK COMPOSITIONS 
Armstrong Cork Co., 9512 Arch, Lancaster, 
Pa. 


COTTON SLEEVING. See 
and Sleeving. 


COUNTERS, MECHANICAL 

Bristol Company, Waterbury 91, Conn. 

National Acme Co., 170 E. 131st, Cleveland 
8, Ohio. ‘“‘Chronolog,”” ‘‘Namco.”’ 

Veeder-Root, Inc., Hartford 2, Conr 
*‘Countrol.”’ 


COUPLINGS, FLEXIBLE 

Guardian Products Corp., 216 E. Mict# 
gan, Michigan City, Ind. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp., 447 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 


CUPRO NICKEL. See Nickel. 


CUSTOM MOLDERS. See Plastics, 
Custom Molders and Extruders. 


DECALCOMANIAS 

Meyercord Co., 5323 W. Lake, Chicago 44 
Ill. 

Palm Brothers Decalcomania Co., Cincir 
nati 12, Ohio. 


DIALS, PANEL and INSTRUMENT 

Etching Co. of America, 1520 8. Montar 
Ave., Chicago 14, Ill. 

mye Press, Inc., 460 W. 84th, New Yor 


Miiien Mfg. Co., Inc., James, 150 Ex 
change, Malden, Mass. 


See Ceramics 


Tubing 


Say that you found it in ELECTRICAL MANUFACTURING 


ELECTRICAL MANUFACTURING 








The WILLIAM D. GIBSON CO., CHICAGO 14, 


~ POWREX MERCURY SWITCHES 


Proven Dependability Since 1929 


Complete range 

of designs and 

capacities up to 
30 amperes. 


Write for 
Bulletin M10 


POWREX SWITCH COMPANY 
P. O. Box 206, Watertown 72, Mass. 


FASTER and BETTER 
WIRE STRIPPING 

in 1947 with 

$SPEEDCRAFT 

WIRE STRIPPERS 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 20 con- 
secutive years. 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER co. 1729 Eastham Ave. 


E. Cleveland, Ohio 
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ILLINOIS 


~RIVNUT LICKS TOUGH 
FASTENING PROBLEMS 


C) Simple, one-piece. 
Use as Blind Rivet, as 
Nut Plate ages or Both! 


INTERNAL! 
THREADED 


Unique among blind fasteners, B. F. 
Goodrich Rivnuts have outstanding 
advantages. You can fasten with them 

. . you can fasten ¢o them. Yet they’re 
light, low-cost, simple to install 33. 
and ready for use as received! 


TUBULAR 
RIVET 
¥ 
(section) 


Rivnuts are available in aluminum, 
brass . .. and now STEEL! Also a 
splined Rivnut forusein woodand plas- 


USE ASA 


BLIND RIVET tics. Wide ranges of types, sizes, grips. 


FREE! 40-page book, 
“Rivnut Data’ 


ALL THE FACTS at your 
fingertips. How to install, 
uses, strength figures, 
types, grip ranges, we: hts, 
tools. Write to the Be 

Gondrich Company, Bese 
EM-17 Akron, Ohio. 


USE AS NUT PLATE 
FOR ATTACHMENT 





Nhere LNW Lee 







SELF-LOCKING 


My 
EY, 


Self-Locking Acorn Palnuts are 
dome shaped, single thread 
locknuts made of tempered 
spring steel. They exert a 
powerful double-locking action 
that defies loosening under 
vibration. Low in cost—light 
in weight—easily, speedily ap- 
plied — require but 3 bolt 
thread space to lock effectively. 





Investigate Acorn Palnuts for 
your products. Outline your 
needs for samples and sugges- 
tions. Literature on request. 


THE PALNUT COMPANY 


Gi PROMPT DELIVERY OF 


TRANSFORMERS 


Prompt aelivery of quantity purchases. 
Special STACO designs by specialists 
for: 


e@ Line voltage correction 
Voltage step-up or step-down 
Auto-transformers 
Variable voltage 
Low voltage control 

e High voltage 


Write, wire or phone for descriptive 
bulletins. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 


STACO 


- 


tion. 


labor, weight and cost 


Line voltage cor- 
rection transformers 
spe from % K.V.A. to 


Mmmm 6 K.V-A. 





Auto-transformers and 
step-up and step-down 
transformers from 15 
V.A. to 1 K.V.A. 





Control transformers of 
almost any design 
available. 


HERE ARE THE FEATURES: 


@ Self-locking; replaces 
regular nut and lockwasher 


@ Holds tight under vibra- 


@ Covers rough unsightly 
bolt ends eliminating 
“catching” or “scratching”; 
adds streamlined appear- 


@ Saves assembly time, 






















DIAL LIGHT ASSEMBLIES. 
Lights, Pilot & Indicator. 


DIE CASTINGS 

Aluminum Co. of America, 
Bldg., Pittsburgh 19, Pa. (Aluminum.) 

Electric Auto-Lite Co., Toledo 1, Ohio. 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 4, Wis. (Aluminum & Zinc.) 

Monarch Aluminum Mfg. Co., 9301 Detroit 
Ave., Cleveland 2, Ohio. 


See 


2179 Gulf 


New Jersey Zine Co., 160 Front, New 
van @, X.. F. (Zine Die Casting 
Alloys.) ‘*Horsehead.”’ 


DIE CASTING MACHINES 


Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio. 


Lester-Phoenix, Inc., 
Cleveland 13, Ohio. 


DIELECTRIC HEATING UNITS. 
High Frequency Heating Units. 


DIES, LAMINATION and 
PERFORATING 


2675 Church Ave., 


See 


Whistler & Sons, Inc., 8S. B., 752 Military 
Road, Buffalo 17, N. Y. (Adjustable 
Perforating. ) 


DISCS, BRAZING. See Brazing Discs. 
DIVIDERS, VOLTAGE. 


DRAFTING MACHINES 

Keuffel & Esser Co., Hoboken, N. J 
“*Paragon.”’ 

Post Co., Frederick, 
Ave., Chicago 18, III. 


DRAWN METAL SHAPES. 
Stampings. ) 

Colgate Mfg. Corp., Amityville, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 
Conn. 

Whistler & Sons, Inc., 8S. B., 
Road, Buffalo 17, N. Y. 

Worcester Pressed Steel Co., 612 Barber 


See Resistors 


3650 N. Avondale 


(See also 


752 Military 


Ave., Worcester 6, Mass. “*Presteel.”’ 
DRIVES, ELECTRONIC 
General Electric Co., Apparatus Dept., 


Schenectady 5, N. Y. ‘‘Thy-mo-trol.” 
Reliance Electric & Engineering Co., 1054 

Ivanhoe Road, Cleveland 10, Ohio. ‘‘V-S.’’ 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. ‘*Mototrol.’’ 


DRIVES, M-G VARIABLE SPEED 
Unimax Switch Div., W. L. Maxson Corp.. 
460 W. 34th, New York 1, N. Y. 


DRIVES, V-BELT 


Dayton Rubber Mfg. Co., Dayton 1, Ohio 


Goodrich Co., B. F., Dept. EM-12, Akron, 
Ohio 

Worthington Pump and Machinery Corp., 
Harrison, N. J. “QD,” “‘RPMaster.”’ 

DUPLICATING MACHINES, DIE- 
LESS. See Benders, Brakes & 
Shears 

DYNAMOTORS. See Generators 


ELECTRICAL SHEETS. 


Electrical 


See Steel, 


ELECTRODES, RESISTANCE 


WELDING 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

ELECTRONIC .EQUIPMENT. See 
Specific Item. 

ELECTROPLATING. See Plating 
Equipment. 

ELEVATORS, PORTABLE 

West Bend Equipment Corp., 233 Water 
West Bend, Wis. 

ENAMELING SHEETS. See Steel 
Commercial Forms & Grades 

ENAMELS. See Lacquers 

EYELETS 

American Brass Co., Waterbury 88, Conn 


“Tru-Flange.’ 
Scovill Mfg. Co., 
Conn, 


18 Mill, Waterbury 91, 


FABRICS, INSULATING (Sheets and 


Tapes) 
Fiber-Glass, Varnished Cambric. Cot- 
ton, Linen, Silk, etc. (see also Tubing 
and Sleeving, Varnished; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Brand & Co., William, 276 Fourth Ave., 


New York 10, N. Y¥Y. ‘*Turbo.”’ 

Celanese Plastics Corp., 180 Madison Ave., 
New York 16, N. Y. (Cellulose Ace 
tate Yarns & Fabrics). “*Fortisan,”’ 
*“‘Doplex,’’ *‘Lexel.’* 





General Electric Co., Section RIMA-1268, 
Resin & Insulation Materials Diy, 
Chemical Dept., Schenectady 5, N. Y 

Holliston Mills, Inc., Norwood, Mass 

Insulation Manufacturers Corp., 565 wW, 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving. 
ton 11, N . “*Fibron.”’ 

Mica Insulator Co., Dept. 24, Schenectady 
1, N. Y. “Empire,” ‘*Mico.”’ 

Mitchell-Rand Insulation Co., 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J, 


“‘Natvar.” 
New Jersey Wood Finishing Co., Wood. 
bridge, N. J. ‘‘Varslot,’’ *’Vartex 
Owens-Corning Fiberglas Corp., Dept. 866, 

Toledo 1, Ohio. ‘‘Fiberglas.’’ 
Varflex Corp., 305 N. Jay, 
“*Varglas.”’ 
Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. ‘‘Tuffernel 


Inc., 51 


Rome, N. Y 


Box 


FAN,BLADES. See Blades, Fan. 


FANS & BLOWERS 

Heinze Electric Co., 
Lowell, Mass. 

Robbins & Myers, 
Springfield, Ohio. 

Signal Electric Mfg. 
Mich 

Smith Mfg. Co., Ine., 
Rochester 2, N. Y. 


685 


Lawrence 
Inc., Motor 
Co., 


F. A., 
“Pasco,” 


Div., 
Menominee 


250 Davis 
**Pilot.’ 


FASTENERS (Bolts; Pins; 
Rivets; Screws; Washers) 


Nuts; 


BOLTS and NUTS 
Machine Bolts and Nuts (A) 
Stove Bolts (B) 
Self-Locking Nuts (C) 
Sheet Metal, Lock Spring 

Nuts (D) 
Screw Thread Inserts (E) 
Headed and Rolled Thread Parts 
Studs, etc. (Cold Upset) (F) 
Aircraft Screw Products Co., Inc., 47-23K 
85th, Long Island City 1, N. Y. ‘‘Aero 

Thread,”’ ‘‘Heli-Coil’ (Stainless Steel 

E) (A) 

Allmetal Screw Products Co., Dept. EM, 

80 Grand, New York 13, N. Y. (A) 

American Screw Co., Providence 1, R. I 

(B) 

Buffalo Bolt Co., North Tonawanda, N. Y 


Assembly 


(A) 
Chase Brass & Copper Co., 


Inc., Water 

bury 91, Conn. (AC) 

Continental Screw Co., New Bedford, Mass 
(AB) 

Elastic Stop Nut Corp. of America 
Union, N. J. “‘ESNA’’ (C) 

Electric Auto-Lite Co., Toledo 1, Ohi 
(E) 


Harper Co., H. M., 2609 Fletcher, Chicag 
19, Ill. (ABC) 

Lamson & Sessions Co., 
Cleveland 2, Ohio (AB) 

Milford Rivet & Machine Co., 871 Bridge 


1971 W. 85th 


port Ave., Milford, Conn. (B) 
National Lock Washer Co., Newark 
N. J. (B) 


New England Screw Co., Keene, N. H. (B 


Palnut Company, Inc., 66 Cordier, Irving 
ton 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. (ABF) 

Reed & Prince Mfg. Co., Worcester, Mass 
Scovill Mfg. Co., Waterville Screw Prod 
ucts Div., Waterville 48, Conn. (BF 
Shakeproof, Inc., 2501 N. Keeler Ave 
Chicago 89, Ill. (B) 

Thompson-Bremer & Co., 1640 W. Hub 
bard, Chicago 22, Ill. ‘‘Everlock’’ (C 

Tinnerman Products, Inc., 2042 Fultor 
Road, Cleveland 13, Ohio **Speed 
Nuts’”’ (D) 


PINS—Cotter 
Taper (G) 
Chase Brass & Copper Co., Waterbury 91 


(F); Locking and 


Conn, (F) 
Driv-Lok Pin Co 606 W. Washingtor 
Blvd., Chicago 6, Ill. (G) 


Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 
Lamson & Sessions Co., 1971 W. 85th 


Cleveland 2, Ohio (F) 


PRE-ASSEMBLED WASHERS and 
SCREWS 
American Screw Co., Providence 1, R. I 
Central Screw Co., 3501 S. Shields, Chi 
cago 9, Ill. 
Chandler Products Corp., 
Cleveland 17, Ohio. 
Continental Screw Co., New Bedford, Ma 


1491 Chardor 


Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 
Eaton Mfg. Co., Massillon, Ohio. ‘‘Sprins 


tite’’ (Bolt or Screw) 
Lamson & Sessions Co., 1971 W. 85! 
Cleveland 2, Ohio 
National Lock Co., Rockford, Il. 
National Screw & Mfg. Co., 2440 E. 75 


Cleveland 4, Ohio. 
New England Screw Co., 
Pheoll Mfg. Co., 5700 W. 


Keene, N. H 
Roosevelt, C! 


cago 50, Til 
Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn 


Russell, Burdsall & Ward Bolt & Nut C 
Port Chester, N. Y 


Say that you found it in ELECTRICAL MANUFACTURING 


ELECTRICAL MANUFACTURING 
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uable information that will 
help you solve your lubri- 


Lubricating cating problems. 
er TTT OWLERS WiTH 


SPECIAL COVERS 


SIGHT GAUGES MULTIPLE 
& DRIP FITTINGS OILERS 
ww“ 













Oll HOLE 
COVERS 










< 
a Ol & GREASE 
“; __— SEALS 





WICK FEED 
OILERS 













Oll GAUGES 
AND SIGHTS 


























SIGHT 
Gravity FEED | CREASE 
OILER 4 


CONSTANT 
LEVEL OILERS 


FITTINGS 
& ACCESSORIES 


c If you do not have Gits Catalog 
No. 60— Write for it! 


Girs Bros. MFG. Co. 


1840 S. Kilbourn Avenue . Chicago 23, Illinois 





B.].W. Co-X Cable 


B. I. W. offers a complete range of types 

and sizes of co-axial cable for high fre- 

quency applications:— 

—Small flexible, low capacity (5 to 10 uuf/ft.) 
for internal wiring, patch cords, etc. 

—Co-axial and Twin-axial weatherproof cables for 
antenna lead-in and other outdoor uses. 

—Flexible standard synthetic insulated cables for 
electronic apparatus. 

—Heavy duty, high power, flexible or semi-rigid 
transmission line. 





Ge ae De 
OC CA ULL UM LULL aS 


W 7 FREEDOM FROM VIBRATION: All Ohio 
AC Motors are of the squirrel cage type, 

which are inherently in balance. Rotor and 
shaft assemblies are dynamically balanced. 


—W 2 FREEDOM FROM HEAT: Better-than- 
adequate ventilation provides longer 
life for bearings and windings. 


7 vw Ss FREEDOM FROM DiRT: All internal parts 
MAKE SURE OF = are fully protected against falling chips, 
FOUNDATION of Y dirt and dripping liquids. 


| ye ¢ FREEDOM FROM LUBRICATION WORRIES: 
Large oil reservoirs, packed with wool 
yarn, provide generous lubrication. Ball 
bearings are of the self-sealing type...do 

Larger gouge, or more wire small gouge not require lubricating for years. 


in same winding area. No insulation strip 












All of the above can be supplied with special fittings and 
junctions for connections to panels or rigid lines. 


BOSTON INSULATED WIRE & CABLE COMPANY 


DORCHESTER, 25 MASSACHUSETTS 















necessary. Vulcanized flanges. Swaged lock- 






ing tube ends. Spirally wound, maximum 
One-piece Bobbin strength, lightest weight. Send for somple 
for speaker to your specifications. 
voice coils 





tL Ome 







CHESTER BLAND, PRES. 


Cleveland 4, Ohio 


PRECISION PAPER TUBE CO. 


Also Dielectric Paper Tubes 
2035 W. CHARLESTON ST., CHICAGO 47, ILL RECTANGULAR 5904 Maurice Ave. 
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MADE By 


NOTHELFER 


Typical 
30 KVA 
9900 Volt 
Center tapped 
Single Phase 
Induction 
Heating 
Plate 


Transformer 


ee aoe 


For over 25 years 
NOTHELFER has. been 
building transformers to cus- 


tomers requirements. Above 
you see a typical example. 


We specialize in single 
or quantity lots for Industrial, 
Electronic, Research and 
Laboratory requirements— 


from 100 VA to 75 KVA. 


Inquiries promptly han- 
dled for Standard or Special 


needs. 


NOTAELFER 


TU em me Lee Wee) at oes 


11 ALBERMARLE AVE. TRENTON 3, N. J. 


Nd a 
AY 


| Aluminum Co. 


Chase Brass & Copper Co., 
Chicago Rivet 


| Allmetal Screw Products Co., 


Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 

Stronghold Screw Products, 212 W. 
Hubbard, Chicago 12, Lil. 


RECESSED HEAD SCREWS 
Aircraft Screw Products Co., 

35th, Long Island City 1, N. Y. 

Thread.”’ 

Allmetal Screw Products Co., Dept. 

80 Grand, New York 13, N. Y. 
American Screw Co., Providence 1, R. I. 
Atlantic Screw Works, 85 Charter Oak 

Ave., Hartford 5, Conn. 

Atlas Bolt & Screw Co., 1130 Ivanhoe, 

Cleveland 10, Ohio. 

Central Screw Co., 3501 8. Shields, Chi- 

cago 9, Ill 
Chandler Products Corp., 1491 Chardon, 

Cleveland 17, Ohio. 
Chase Brass & Copper Co., 

bury 91, Conn. 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Div., American Hardware 

Corp., New Britain, Conn. 
Harper Co., H. M., 2609 Fletcher, 


cago 18, Ill. 
Screw Co., 9446 


International 
1971 W. 85th, 


Inc., 


47-23K 
“* Aero- 


EM, 


Inc., Water- 


Chi- 


Roselawn 
Ave., Detroit 4, Mich. 
Lamson & Sessions Co., 
Cleveland 2, Ohio. 
Milford Rivet & Machine Co., 
port Ave., Milford, Conn. 
National Lock Co., Rockford, ll. 
— Lock Washer Co., Newark 5, 


National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, Ohio. 
New England Screw Co., Keene, N. H. 
es Corp., 200 Varick, New York 
1 § 

Pawtucket Screw Co., Pawtucket, R. I. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
cago 50, Ill. 

Reading Screw Co., Norristown, Pa. 

Reed & Prince Mfg. Co., Worcester, Mass. 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 

Shakeproof, Inc., 2501 N. Keeler 
Chicago 39, II. 

Southington Hardware Mfg. Co., 
ton, Conn. 

Sterling Bolt Co., 209 W. Jackson, 
cago 6, IIL 

Stronghold Screw Products, 
Hubbard, Chicago 12, Ill. 

Wolverine Bolt Co., 9695 
troit 13, Mich. 


871 Bridge- 


Ave., 
Southing- 
Chi 


Inc., 212 W 


Grinnell, De- 


RIVETS 

Allmetal Screw Products .. 
80 Grand, New York 13, 

of caeties 2179 Gulf 
Bidg., Pittsburgh 19, Pa. ‘‘Alcoa.”’ 

Buffalo Bolt Co., North Tonawanda, N. Y. 


Inc., Water- 
& Machine Co., 9609 W. 
Jackson Blvd., Bellwood, III. 
du Pont de Nemours & Co., Inc., E. I., 
Wilmington 98, Del. (Explosive) 
Goodrich, B. F., Dept. EM,—12, Akron, 
Ohio. “*Rivnut” (Blind) 
Milford Rivet & Machine Co., 
port Ave., Milford, Conn. 
Progressive se. Co., 44 Norwood, Tor- 
ri 


. Co., 


Dept. EM, 
Y. 


bury 91, Conn. 


871 Bridge- 


Worcester, Mass. 


SCREWS—Cap and Set, Machine 


(H); Self-Tapping (J) 
Allen Mfg. Co., Hartford, Conn. (H) 
Dept 
(AH) 


EM, 
80 Grand, New York 13, N. Y. 


| American Screw Co., Providence 1, R. I. 


(HJ) 


Bristol Company, Waterbury 91, Conn. (H) 


| Buffalo Bolt Co., North Tonawanda, N. Y. 


Continental Screw Co., 


| Harper Co., 
| Lamson & Sessions Co., 


National Lock Washer Co., 


| Chase Brass & Copper Co., 


| Continental Screw Co., 


(H) 
Chase Brass & Copper Co., Inc., Waterbury 


91, Conn. (H) 

New Bedford, Mass. 
“*Holtite,”” ““‘Tap’’ (HJ) 
H. M., 2609 Fletcher, 


cago 18, Ill. (HJ) 
Holo Krome Screw Corp., Hartford, Conn 
(H) 
1971 W. 


871 Bridge 
(HJ) 
Newark 5, 


Chi 


85th, 
Cleveland 2, Ohio (HJ) 

Milford Rivet & Machine Co., 
port Ave., Milford, Conn. 


N. J. (HJ) 
New reune Screw Co., Keene, N. H 
(HJ) ‘ 
Parker-Kalon Corp.,. 200 Varick, New 
York 14, N. ¥. (HJ) “‘Gear-Grip’’ 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. .(H) 
Reed & Prince Mfg. Co., 


(H) 

Scovill Mfg. Co., 
ucts Div., Waterville 48, Conn. 
Shakeproof, Inc., 2501 N. Keeler 

Chicago 39, Til. (HJ) 
Standard Pressed Steel Co., Box 
Jenkintown, Pa. ‘‘Unbrako’’ (H) 


WASHERS—Flat (K); 
Spring (L) 

Allmetal Serew Products Co., Dept. EM, 
80 Grand, New York 13, N. Y. (K) 
Barnes Co., Wallace, Bristol, Conn. (KL) 
Inc., Water- 


Worcester, Mass 

Waterville Screw Prod- 

(HJ) 
Ave., 


594, 


Lock and 


bury 91, Conn. (KL) 


New Bedford, Mass. 
(K) 


Eaton Mfg. Co., Massillon, Ohio. ‘Kk . 
link,”’ “‘Reliance,’’ ‘‘Springlox’’ (i. 
Garrett Co., Inc., George K., 1421 Ch 4 

nut, Philadelphia 2, Pa. (KL) 
Gibson Co., William D. (Div., Associ 


525 Cen'ral 
Newark 5, 


Ave., 


Associated 


Hub- 
(KL) 


Spring Corp.), 1800 Clybourn Ave., « ,)- 
cago 14, Lil. 

Harper Co., H. M., 2609 Fletcher, 
cago 18, Ill, (K) 

Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich, (K) 

Lamson & Sessions Co., 1971 W. & 1h 
Cleveland 2, Ohio (KL) 

National Lock Washer Co.,, 
N. J. “Kantlink’’ (L) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (L) 

Quadriga Mfg. Co., 215 W. Grand 
Chicago 10, Ill. (KL) 

Raymond Mfg. Co., Div., 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave, 
Chicago 39, Ill. (L) 

Thompson-Bremer & Co., 1640 W. 
bard, Chicago 22, Ill. ‘*Everlock’’ 

Wrought Washer Mfg. Co., 2100 S. Bay, 
Milwaukee 7, Wis. (KL) 

FELT 

American Felt Co., Glenville, Conn. 

Felters Co., 210-U South, Boston 11, 
Mass. 

Western Felt Works, 4035 Ogden Ave, 


Chicago 23, Ill. 


FIBRE-GLASS. 
lating 


See Fabrics, Insu 


FIBRE, PHENOL. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED (Board, 
Sheet, Rod, Tubing) 
as J oe N. 8., 9 Montgomery, Hillside, 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y: 

National Vulcanized Fibre Co., Wilming 
ton 99, Del. ‘‘Peerless,’’ *‘Vulcot.”’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 230 
Park Ave., New York, N. Y. ‘“‘Densite,” 
“Electrite.”’ 


FILLING COMPOUNDS. See Cement, 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 
Moraine 
Motors, 


Division, General 


Ohio. 


Products, 
Dayton, 


FILTERS, RADIO INTERFERENCE 
Deutschmann Corp., Tobe, Canton, Mass 
““Tobe.”” 
Federal Telephone and Radio Corp., 67 
Broad, New York 4, Y 
General Electric os 
Schenectady 5, N. 
=. P. R., 


Mallory & Co., 
6, Ind. 

Solar Mfg. Corp., 285 Madison Ave., 
New York 17, N. Y. ‘‘Elim-o-stat.”’ 

Sprague Electric Co., North Adams, Mass 


Apparatus Dept., 


Indianapolis 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FINISHING MACHINES, SURFACE 
Gisholt Machine Co., 1119 E. Washington 
Ave., Madison 3, Wis. (Superfinishing) 


FISH PAPER. See Paper, Insulating 


FIXTURE SWITCHES. See Switches 


FLEXIBLE CORDS. See Wire and 


Cable, Insulated 


FLEXIBLE WIRE and CABLE, BARE. 
See Wire and Cable, Bare 


FLEXIBLE SHAFTING 


Walker-Turner Co., Inc., Plainfield, N. J 


FLOAT SWITCHES. See Switches 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors) 

aque —_—- Corp.; 385 Water, Cuba 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6. Conn. 

Capacitron Co., 849 N. Kedzie Ave., 
cago 51, Ill. ‘‘Ballastron.”’’ 

Davis & Co., Dean W., 1006 First, 
land, Ind 

General Electric Co., 
Appl. & Merchandise Dept., 
port 2, Conn. 

Gramer Co., 2734 N. Pulaski Road, 
cago 39, Ill. 

Jefferson Electric Co., 
Tl 


Sola Electric Co., 2525 Clybourn Ave 
Chicago 14, Ill. 

Sprague Electric Co., North Adams, Mas 

Westinghouse Electric Corp., Box 86% 
Pittsburgh 30, Pa 


Chi 
Kent 


Section Q22-1212 
Bridge 


Chi 
(Bellwood) Chicag 
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ELECTRICAL MANUFACTURING 





That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and _ individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F.H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 





ELECTRICAL DIVISION 


(above) 
Grinder Pedestal. 


MGI ay AMC (0) 
” VALPARAISO, INDIANA 


Steel Carrying 





LOUTHAN SX-1 
STEATITE LOW LOSS INSULATION | 


%& For RADIO Communication Use. 


% HIGH DIELECTRIC .. . Rugged, Dense, 
Impervious to Moisture. 


te Precision Made . . . Any Size, Any Shape. 


The LOUTHAN MANUFACTURING CO. 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 





sien _____ | CsON SHEET METAL FABRICATING 
mV) Here’s how we actually do it: Your finest sheet 
| * ga ie Aa s | metal units result from infinitely precise work- 


manship, using up-to-the-minute fabricating 


SOLDERLESS ais | methods and equipment. Costs tumble with com- 
& SOLDERING e e" | bined production efficiency and 
rd 2 economy. When current procurement 

problems ease, call on us for serv- 

ice patterned exactly to your needs. 


SQUARE OR ROUND | MANUFACTURERS 5 
END yr ALL TYPES Speciol Steel Equipment a. 


Meto!l Coses—Cobmnets 


AND SIZES. | Coutnacions Mot Lt we MS 


4 Shee! Metal 7. a Y 
Asan DANTE ELEC. ae HU vemnanon, EER ben Pea tte hey | 
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Resistor Failure Needn’t 
Mean a Ruined Assembly! 


ard. 


INDICATOR LIGHTS 


The RESISTOR 
is DETACHABLE 


Gothard Indicator Lights feature de- 
tachable resistors . . . assuring you 
longest possible assembly life! This 
eliminates wasteful need for replac- 
ing entire Indicator assembly be- 
cause of a bad resistor. Here—you 
simply replace the resistor—and your 
Gothard Indicator Light is saved for 
indefinite use. Model No. 1143 has 
200,000 ohm detachable resistor for 
dimmer glow and Model 1144 As- 
sembly is furnished with 100,000 
ohm detachable resistor for bright 
glow. For full information on the 
con plete Gothard Line, write for 
Cataloz—today! 


ad. 


MANUFACTURING COMPANY 
2120 Clear Lake Avenue, Springfield, Ill. 
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with this 

















ae 























ma 
SWITCH 




































































Peres ar 
* + + Operar. 
+ 






























































































































































CORPORATION 
CANTON, MASS. 





ae a 
Tee Nae ee LBNL 





























FLUORESCENT MATERIALS. 
Luminescent, etc. 


FLUX, SOLDERING. 


See 


See Soldering 


Compounds 

FOOT SWITCHES. See Switches 

FORGINGS 

Aluminum Company of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum) 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non- 
ferrous) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 


Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. 


Generators 


Sec 


FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Alden Products Co., Brockton 64P, Mass 

Dante Electric Mfg. Co., Bantam, Conn 
Ilsco Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. 

Howard B. Jones Div. Cinch Mfg. Corp 
2460 W. George, Chicago 18, III 

Littelfuse, Inc., 4793 N. Ravenswood Ave., 
Chicago 40, Tl. 

Sherman Mfg. Co., H. B., Battle Creek 


Mich 


Trico Fuse Mfg. Co., Milwaukee, Wis 

Trumbull Electric Mfg. Co., Plainville 
Conn. 

FUSES 


Dante Electric Mfg. Co Bantam, Conn 

Federal Electric Products Co., 50 Paris 
Newark 5, N. J “*Noark.”’ 

General Electric Co 
Schenectady 5, N. Y¥ 

Jefferson Electric Co., 


Apparatus Dept 


(Bellwood) Chicago 


Tl 

Littelfuse, Inc., 4793 N. Ravenewood Ave 
Chicago 40, Tl. 

Royal Electric Co., Inc., 95 Grand Ave., 
Pawtucket, FR. I. 

Solar Electric Corp., Warren, Pa 

Trico Fuse Mfg. Co., Milwaukee, Wis 


FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., 40 Wall, 
New York 5, N. Y. (‘‘Cerrotru’’ Bis 
muth; Tin Eutectic; “‘Cerrolow”’ 
Indium) 


GAGES, COMPARATOR 


Jack & Heintz Precision Industries, Inc. 
Cleveland 1, Ohio (Electronic) 

GAGES, VACUUM 

Electric Auto-Lite Co., Toledo 1, Ohio 


United States Gauge Div., 
chine and Metals, Inc., 


American Ma 
Sellersville, Pa 


GALVANOMETERS. See Instruments 








GASKETS 
Armstrong Cork Co., 9512 Arch, Lancaster 


Pa. (Cork Compositions) 
Garlock Packing Co., Palmyra, N. Y 
Goodrich, B. F., Dept. EM-12, Akron 


Ohio. 


GEARMOTORS. See Motor Specifica 


tions, elsewhere in this issue 


GEARS and PINIONS, METAL 


Gear Specialties, 2650 W. Medill Ave., 
Chicago 47, Ill 
McInerney Plastics Co., 25 Commerce 


Ave., S. W., Grand Rapids 2, Mich. 


GEARS and PINIONS, NON-METAL- 


LIC. See Fibre; Plastics. 
GENERATORS 
Burke Electric Co., 3612 W. 12th, Erie 
Pa 
Eastern Air Devices, Inc 132 Flatbush 
Ave., Brooklyn 17, N. Y. (Permanent 
Magnet) “EAD” 


Delco Products Div., General Motors Corp 


Dayton, Ohio. 

Electric Auto-Lite Co., Toledo 1, Ohio 
Electric Indicator Co., Stamford, Conn 
**Elinco.”’ 

Electric Specialty Co., 212 South, Stam 
ford, Conn. ‘‘Esco.’’ 

Fairbanks, Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Il 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. (Dynamotors) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y 


Janette Mfg. Co., 556 W. Monroe, Chicago 


6, Ill 
Lincoln Electric Co., 12818 Coit Road, 
Cleveland 8, Ohio (Are Welding) 


Reliance Electric & Engineering Co., 1054 


Ivanhoe Road, Cleveland 10, Ohio 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


GLASS-FIBER CLOTH and TAPE. 


See Fabrics, Insulating 


GLASS-BONDED MICA 

General Electric Co., Plastics 
Chemical Dept., Pittsfield, Mass. 
lex) 


Div., 
(Myca 


. Solar Mfg 


Say that you found itin ELECTRICAL MANUFACTURIN 


ELECTRICAL MANUFACTURIN'! 


GLASS-SEALING ALLOYS 
Carpenter Steel Co., 
Reading, Pa. 

Cerro De Pasco Copper Corp., 40 W ill, 
New York 5, N. ““Cerroseal.’ 
Stupakoff Ceramic & Mfg. Co., Latr be, 

Pa. ‘‘Kovar.”’ 


GLASS, TECHNICAL 


Corning Glass Works, Corning, N.Y, 
“Tre, “Vee.” 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire 
Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. “‘Wilco.’’ 


GRAPHITE. See Carbon and Graphite 


GRIPS and CLAMPS, STRAIN RE. 
LIEF 
Allied Electric Products, Inc., 76 Coit, 


Irvington 11, N. J. 
Heyman Mfg. Co., 500 Michigan Ave,, 
Kenilworth, N. J **Heyco.’” 
Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J **Gripmaster.”’ 


HEADED-THREADED PARTS (Cold 
Upset). See Fasteners; Screw 
Machine Products 


HEATING ELEMENTS and UNITS 

General Electric Co., Apparatus Dept, 
Schenectady 5, N. Y. 

Tuttle & Co., H. W., Adrian, Mich. 

Tuttle & Kift, Inc., 1823 N. Monitor 
Ave., Chicago 39, Ill ‘*Thermo- Kleen,’ 
**Monotube.”’ 

Vulcan Electric Co., Danvers 2, Mass. 


Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa “*Uni-Therm,” 
Wiegand Co., Edwin L., 7530 Thomas 
Blvd., Pittsburgh 8, Pa “‘Chromalox.’ 


HERMETIC SEALS. 
ing Alloys 


See Glass-Seal- 


HIGH-FREQUENCY HEATING UNITS 


Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. ‘‘Megatherm.” 
Radio Receptor Co., Inc., 251 W. 19th, 
New York 11, N. Y **Heatmaster.’ 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
HIGH-NICKEL ALLOYS. See Nickel 


HOLDERS, COMMUTATOR BRUSH 
Publix Metal Products, Inc., 100 Sixth 
Ave., New York 13, N. Y. 


HYDRAULIC PRESSES. See Presses, 
Hydraulic. 


IMMERSION HEATER UNITS. See 
Heating Elements & Units 
IMPREGNATING COMPOUNDS. See 


Cement; Waxes and Compounds 





INDICATORS, SPEED. 


Tachometers 


See 


INDIUM ALLOYS 

Cerro De Pasco Copper Corp., 
New York 5, N. Y. 
**Cerroseal.’”’ 


40 Wall, 
“*Cerrolow,” 


INDUCTION HEATING. See High- 
Frequency Heating Units 
INFRA-RED LAMPS. See Lamps, 


Incandescent. 


INSERTS, SCREW THREAD. See 


Fasteners. 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Aerovox Corp., New Bedford, Mass. 

Bristol Company, Waterbury 91, Conn 

Burlington Instrument Co., 509 Fourth, 
Burlington, Iowa. 

Electric Auto-Lite Co., Toledo 1, Ohio. 


Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

Freed Transformer Co., Inc., 72 Spring, 
New York 12, N. Y. 

General Electric Co., Section A800-32, 
Schenectady 5, N. Y. 

J-B-T Instruments, Inc., 437 Chapel, New 
Haven 8, Conn. 

M-B Mfg. Co., Inc., 331 East, New 
Haven 11, Conn 

Roller-Smith Co., 1751 W. Market &t., 
Bethlehem, Pa. 

Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, II. 


Corp., 285 Madison Ave., New 
York 17, N. Y. 

Triplett Electrical Instrument Co., Blu’- 
ton, Ohio **Readrite.’’ 

United States Gauge Division of An 
ican Machines and Metals, Inc., Selle s- 
ville, Pa. 

Weston Electrical Instrument Corp., £32 
Frelinghuysen Ave., Newark 5, N. J 


115 W. Born, 


gone 
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Little FOXES 


that spoil 
the designs! 


OTHING like a good “fox hunt” when it comes 

to product design! The first fox to bag is “misfit 
springs” and the best time to do it is before the prod- 
uct gets into the hands of the (usually unsympathetic ) 
user. Trouble generally stems from the belief that any 


spring will do “if it’s big enough!” 


Nothing could be farther from the truth. Instead 
of being left to the last, springs should be engineered 
into the product — on the blue print if possible. 








If, however, the machine, appliance, or whatever the 


product in question may happen to be, is already on 
the market, it should be gone over with the fine tooth 
comb of searching analysis. 


To prevent, and cure, functional troubles in designs, 
we maintain a special department where springs and 
screw machine products may be checked with accurate 
machines against the job they are to do. This service 
is yours if you wish it. 


TRE PECK SPRING COMPANY 


PLAINVILLE, 


MANUFACTURERS OF SPRINGS 





NEW HEAVY-DUTY 


CONNECTICUT 


AND SCREW MACHINE PRODUCTS 


HIGH INSULATION VALUE 
PLUS INTRICATE DESIGN 








SMALL REVERSING MOTORS 


These shaded-pole type reversing motors are de- 
signed with a high starting torque for heavy duty 
service. The full load rating of the model shown 
is 1900 r.p.m., 0.15 Ib. in. torque, 0.0045 h.p., 
drawing 55 watts at 115 volts, 60-cycle a.c. Start- 
ing torque is 0.22 lb. in. Reversal is accomplished 
by externally switching the shading coil circuit. 
These motors are ruggedly built with die-cast end 
plates, ball bearings, 3/16” shaft, and precision 
construction throughout. Other sizes with larger 
output ratings are available. Send for data sheet. 


BARBER -COLMAN COMPANY 


* ROCKFORD @ ILLINOIS 


JANUARY 1947 





This insulator, with its intricate design of counter-sinkings, 
bosses and holes is a typical example of Universal crafts- 
manship in porcelain. It is designed and manufactured to 
close specifications. Its sturdy strength will withstand shock 
and strain. Its high dielectric factor resists arcing and high 
voltage. It is unaffected by heat, cold, fumes, moisture and 
most acids. It will not carbonize nor corrode through long years 
of service. To secure these qualities for your product, have a 
Universal engineer consult with you. No obligation, just write. 


THE UNIVERSAL ctay propucts co. 


1540 EAST FIRST ST. * SANDUSKY, OHIO 
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WILL “MAKE OR BREAK” 


YOUR APPLIANCES .... 
Yo 


Y 





GIVE THEM A GOOD 


START IN LIFE « 


APPLIANCE © FIXTURE + HEATER 
PORTABLE TOOL * CORD ASSEMBLIES 


ROYAL ELECTRIC CO. inc., PAWTUCKET -R-I- 











INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 
— pa Co., 4806 Flournoy, Chicago 
Roller-Smith Co., 
lehem, Pa. 
Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. See 
Specific Material Heading. 


INSULATION, WIRE 


1751 W. Market, Beth- 


(Ceramic and 


Synthetic) 

(See also Rubber, Synthetic) 
Ansonia Electrical Div., Noma Electric 

Corp., Ansonia, Conn. ‘‘Ankoseal.’’ 
du Pont de Nemours & Co., Inc., E. L., 

Plastics Dept., Room 1312, Arlington, 

N. J. ‘‘Polythene.’’ 


Goodrich Chemical Co., B. F., Dept. I-1, 
Rose Bldg., Cleveland 15, Ohio. ‘‘Geon.’’ 

Sprague Electric Co., North Adams, Mass. 
“Ceroc.”’ 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


INVERTERS, ROTARY. 
Generators. 


INVERTERS, VIBRATOR. 
Vibrator Converters. 


IRONS, SOLDERING. 


Irons. 


JACK PLUGS. 
etc. 


JACK SWITCHES. See Switches 


JEWEL LIGHT ASSEMBLIES. 
Lights, Pilot. 


KEYS, LEVER and SWITCHING. See 
Switches. 


KNOBS and HANDLES, MOLDED. 
See Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins, 
Insulating. 


See 

See 
See Soldering 
See 


Plugs, Jacks, 


See 


LACQUERS, ENAMELS and VAR- 
NISHES, FINISHING 
du Pont de Nemours & Co., Inc., E. I. 


Plastics Dept., Room 1812, Arlington, 
N. J 


General 


Electric Co., Chemical Dept., 
Pittsfield, Mass. (Silicone) ‘‘Glyptal’’ 
George Co, P. D., St. Louis, Mo. 


“*Pedigree.’’ 
Interchemical Corp., Finishes Div., Dept. 
ey. 350 Fifth Ave., New York 1, 


Lacquer & Chemical Corp., 218—40th 8t., 
Brooklyn 32, Ill. ‘‘Alaka.’’ 
Maas & Waldstein Co., Newark 4, N. J. 


**Motletonc.”’ 

Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 

New Wrinkle, Inc., 1765 Springfield, Day- 
ton 3, Ohio. “*Wrinkle.”’ 

LADLES, MELTING. See Pots and 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet, Tube and Wire) 
o— - Co., Inc., 113 Astor, Newark 5, 


General Plate Div, Metals and Controls 
Corp., Attleboro, Mass. 

Makepeace Co., D. E., Attleboro, Mass. 

Wilson Co., H. A., 105 Chestnut, Newark 
S. BM. Jo. “Wiles.” 


LAMINATED PLASTICS. See Plastics 


LAMINATING VARNISH. See Var- 
nishes, Compounds & Resins, 
LAMINATION DIES. See Dies, 

Lamination. 
LAMPS, FLUORESCENT 
General Electric, Lamp Department, Nels 
Park, Cleveland, Ohio. 
Solar Electric Corp., Warren, Pa. 
| Westinghouse Electric Corp., P. O. Box 
| 868, Pittsburgh 30, Pa. 
LAMPS, INCANDESCENT AND 
| INFRA-RED 
| General Electric Co. Lamp Department, 


Nela Park, Cleveland, Ohio. 
North American Electric Lamp Co., 
Tyler, (Carbon) St. Louis 6, 
**Nalco.”’ 
Solar Electric Corp., Warren, Pa. 
Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 


1082 
Me 


0. Box 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 

LAMPS, MINIATURE (Pilot and 
Indicator) 


General Electric Co., Nela Specialty Div. 


Lamp Dept., 1 Newark, Hoboken, N. J. 
(Neon Glow) 

Herzog Miniature Lamp Works, 12-23 
Jackson Ave., Long Island City, N. Y. 
*“Sol- Rex.”’ 

| North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. ‘‘Nalco.”’ 
Westinghouse Electric Corp., P. O. Box 






868. Pittsburgh 30, Pa. 


Say that you found it in ELECTRICAL MANUFACTURING 


ELECTRICAL MANUFACTURIN( 





LATHES, AUTOMATC and TURRET 
Gisholt Machine Co., 1119 E. Washington 
Ave., Madison 8, Wis. ‘‘Fasterm:'ic.” 


LATHES, METAL SPINNING 
Bedinger Precision Co., 815 N. Cah 

Blvd., Los Angeles 38, Calif. 
LAVA. Sce Ceramics. 


LAYOUT STEEL BLUE 
oom Co., 23038-F N. llth, St. Lou 


nga 


s 6, 


LENSES, PRESSED GLASS 
Corning Glass Works, Corning, N. 
Kopp Glass Inc., Swissvale, Pa. 


LEVER KEY SWITCHES. 
Switches. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, 
Britain, Conn. ‘*Flud-Lite.”’ 


LIGHTS, PILOT and INDICATOR 


Y 


New 


Arrow-Hart &, Hegeman Electric Co 
103 Hawthorne, Hartford, Conn. 

Dial Light Co., of America, Inc., 900 
Broadway, New York 3, N. Y. ‘‘Dialco.’ 

Drake Mfg. Co., 1713 W. Hubbard, 
Chicago 22, Ill 

Gothard Mfg. Co., 2120 Clear Lake Ave., 
Springfield, Ill. 

Johnson Co., E. F., Waseca, Minn. 

Kirkland Co., H. R., 810 King, Morris- 
town, N. J. ‘‘Pioneer.” 

Littelfuse, Inc., 4793 - Ravenswood, 


Chicago 40, (Neon) ‘‘Nite-T- Lite,” 
**Switch-Lite.’’ 


Square D Co., 4040 N. Richards, Milwau- 
kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 
Gits Bros. Mfg. Co., 1840 8. Kilbourn 


Ave., Chicago 23, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 1521 N 
Fourth, Harrisburg, Pa. “AMP,” 
‘‘Diamond Grip,”’ “Flag Grip,” 


“*U-Grip.”” 

American Brass Company, Waterbury 88, 
Conn. 

Burndy Engineering Co., Inc., 107 Bruck- 
ner Blvd., New York 54, 7 
“Qiklug,”” ‘‘Hylug,”’ ‘‘Scrulug.”’ 

Cambridge Thermionic Corp., 445 Concord 
Ave., Cambridge 38, Mass. 

Dante Electric Mfg. Co., Bantam, Conn. 

Heyman Mfg. Co., 800 Michigan Ave., 
Kenilworth, N. J 

Ilsco Copper & Preducts, 
Cincinnati 27, Ohio. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Krueger & Hudepohl, Third & Vine, 
Cincinnati 2, Ohio. 

Littelfuse, Inc., 4793 N. Ravenswood Ave., 
Chicago 40, Ill. 
Patton-MacGuyer Co., 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler 


Chicago 39, Ill. 
Sherman Mfg. Co., H. B., Battle Creek, 


N. 


Inc., 


17 Virginia Ave., 


Ave., 


Mich. ‘*Wedge-Grip,”’ “*Unicrimp,” 
**Bond-Rod.”’ 

Thompson-Bremer & Ce., 1640 +-W. Hub- 
bard, Chicago 22, Ill, ‘‘Everlock.”’ 


Trumbull Electric Mfg. Ce., Plainville, 
Conn. 

MACHINE LIGHTS. See Lights, 
Machine. 


MACHINE TOOL CONTROLS. See 


Panel Control Units. 


MACHINES—See Specific Headings: 
Balancing; Blue Printing; Coi} 
Winding; Die Casting; Finishing; 
Milling; Molding; Screw Driving; 
Strippers; Wire Oovering; etc. 


MAGNESIUM—aAI1 Commercial Forms 


American Magnesium Corp., Subsidiary of 
Aluminum Co. of America, 1715, Gulf 
Bldg., Pittsburgh 19, Pa. ‘‘“Mazlo 


MAGNETIC MATERIALS. See 
Electrical; Iron, Magnetic 
Nickel-Iron Alloys; Magnets, | 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel Products Co., 6 N. Mich! 
gan Ave., Chicago 2, Ill. ‘‘Hyflux.”’ 


MAGNETS, PERMANENT 

General Electric Co., Metallurgy ) 
Chemical Dept., Pittsfield, 
**Alnico,”” ‘‘Cunico,” ‘‘Cunife,” 
manal,’’ ‘‘Vectolite.” 

Indiana Steel Products Co., 6 N. Mich! 
gan Ave., Chicago 2, Ill. ‘‘Ispco.’ 

Machine 


MAGNIFIERS. See Lights, 


MANGANIN WIRE. 
tance. 


Steel, 
Core; 


or 


See Wire, Resis 


iCall 


AU ROUND OR RECTANGULAR 


mek (YA : 
3 Fe 


With specialized experience 
and automatic equipment, 
PARAMOUNT produces a 
wide range of spiral wound 
paper tubes to meet every 
need. . from 4" to 30” long, 
from .592” to 19” inside 
perimeter, including many 
odd sizes of square and rec- 
tangular tubes. Used by lead- 
ing manufacturers. Hi-Dielec- 
tric, Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any 
combination, wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engi- 
neered for YOU. 


Mee 
tgs 
a 


PAPER 


Paramount ruse corp. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


DW-30 INSULATES 


The Leading Electric 
Appliances 


ROASTERS A white powder which is mixed with water 
... hardens by setting or by baking . . . resists water, oil, elec- 
tricity, and high temperatures. 

Order a trial 1 gal. can today at $2.50 for testing. Ton lots 
11¢ per. lb. 

@ WRITE FOR OUR INDEXED PRICE CHART 


SAUEREISEN CEMENTS COMPANY 


1642 SHARPSBURG ST., PITTSBURGH (15), PENNA, 





Long-Life Bearing Protection with 


TRICO OILERS! 


Modernize your machines with TRICO 
Visible, Automatic OILERS and safe- 
guard your customers’ costly investment 
with complete freedom from bearing 
failures. 


TRICO OILERS assure added pres- 
tige—less fire and accident haz- 
ards—greater sales appeal—and 


years of dependable lubri- 
cation. <i 


WRITE for Catalog! 





CURRENT 
CONVERSION 


with AT R 


QUALITY PRODUCTS 


ATR 
“nm” 


BATTERY ELIMINATORS 


For Converting A.C. to D.C. 

New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at All Times. 
@ Fully Automatic and Fool-Proof. 


Se 


LOW POWER 
INVERTERS 


ers 

For Inverting D.C. to A.C. 

Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 
Host of Other Small A.C. Devices from D.C. Voltage 
Sources. 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 


Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 


Write for Our New Catalog—just Off the Press! 


tae SAO ae) ee 
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ically maintained. No 
guesswork; no hazards. 


ST. PAUL 1, MINN. U.S.A. 


Ol] level is automat- 
TRICO FUSE MFG. CO. Milwaukee, Wis. 
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Operating Cost 























is cut with 


K-C MOTORS 




















































































































































































































Power, maintenance and attention costs 
are a minimum where K-C Motors are 
applied. The high efficiency of these 
units, their sturdy, simple construction 
together with a design which anticipates 
hard service, result in a motor answer- 
ing all questions relating to operating 
cost. To specify “K-C” for the motoriza- 
tion of your equipment is to be certain 
that you have solved the problem of 
operating cost. 



































































































K-C Motors are built in fractional horse- 


power sizes and in several integral sizes 
up to 2 H.P. 


KINGSTON-CONLEY 
ELECTRIC COMPANY 


Division of THE HOOVER COMPANY 


86 BROOK AVE. NORTH PLAINFIELD, N. J. 









































































































































MATERIALS 

MENT 
Market Forge Co., 84 Garvey, Everett 49, 
Mass. “‘Load-Veyors.”’ 





HANDLING 





MERCURY ARC RECTIFIERS. 
Rectifiers, Mercury Arc. 


See 


MERCURY RELAYS. See Relays and 
Contactors 


MERCURY SWITCHES. See Switches. 


MERCURY VAPOR LAMPS. _ See 
Lamps, Mercury Vapor. 
METALLIZED GLASS. See Glass, 


Technical. 


METALS, LAMINATED. See Lamin- 
ated Metals. 

METALS, PRECIOUS. See Gold; 
Platinum; Silver; Laminated 
Metals. 

METALS, RARE 

Fansteel Metallurgical Corp., North 
Chicago, Ill. 


Mallory & Co., Inc., P. R., Indianapolis 6 
Ind. 


METERS. See Instruments 


MICA, GLASS-BONDED. 
Bonded Mica. 


See Glass- 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, etc.) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y 


Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6. III. 
Macallen Co., 16 Macallen, Boston 27, 


Mass. 
Mica Insulator Co., Dept. 24, Schenectady 

1, N. Y. ‘‘Micanite,”’ ‘‘Munsell.’’ 
Mitchell-Rand 


Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 
New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 
MICA UNDERCUTTERS 
Hullhorst Micro Tool Co. Div., Toledo 


Standard Communtator Co., 
Ave., Toledo 6, Ohio. 


MICROPHONES 


Amperite Co., 561 Broadway, New York 


12, N. ¥ 


2242 Smead 


MILLING MACHINES 
Sommer & Adams Co., 18505 Euclid Ave., 
Cleveland 12, Ohio. 





MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics. 





MOLDING MACHINES, PLASTIC 

Hydraulic Press Mfg. Co., Mount Gilead 
Ohio. “HPM”’ (Injection) 

Lake Erie Engineering Corp., Buffalo 17 
 - 


Lester- Phoenix, 
Cleveland 13, 


Inc., 
Ohio 


2635 Church 
(Injection) 


Ave 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 

Fansteel Metallurgical 
Chicago, Ill. 

Mallory & Co., Inc., P. 
Ind. 


Corp., North 


R., Indianapolis 6 


MOTOR-GENERATOR 


Generators 


SETS. 


See 


MOTOR CONTROLS and STARTERS. 


See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 
Cleveland 2, Ohio 


Madison Ave 


MOTORS. (See 


Motor Specifications 
elsewhere in 


this issue) 


MOUNTINGS, RUBBER 


Goodrich, B. F., Dept. EM-12, Akron 
Ohio 

Lord Mfg. Co., Erie, Pa. 

M-B Mfg. Co., 331 East, New Haven 11, 
Conn, 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn 
Telechron, Inc., Ashland, Mass. 


NAME AND INSTRUCTION PLATES 
Etching Company of America, 1520 Mon 
tana Ave., Chicago 14, Ill. 
General Electric Co., Section J6, 
Div., Chemical Dept., 
(Plastics) ‘‘Textolite.’”’ 
Hopp Press, Inc., 460 W 
1, N. Y. (Plastics) 
Meyercord Co., 
Ill. (Decals) 
Palm Brothers Decalcomania Co., 

nati 12, Ohio (Decals) 


Plastics 
Pittsfield, Mass. 


34th, New York 
5323 W. Lake, Chicago 44 


Cincin 


EQUIP- 









Say that you found it in ELECTRICAL MANUFACTURING 


ELECTRICAL MANUFACTURING 








NEEDLE BEARINGS. See 
Ball and Roller. 


NICKEL-IRON ALLOYS 
Carpenter Steel Co., 115 W. Bern, 
ing, Pa. 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn 
(Cupro-Nickel) ‘‘Anaconda.’’ 


Bearing 


Read 


Bridgeport Brass Co., Bridgeport 2, Conn 

Carpenter Steel Co., 115 W. Ber 
Reading, Pa. (High Nickel Alloys 
“*Invar.’’ 

International Nickel Co., Inc., 67 Wall 
New York 5, N. Y. ‘‘Inco,”’ ‘‘Monel, 


‘Inconel,”’ ‘‘Ni-Span.”’ 
Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 
American «Brass Co., Waterbury 88, Conr 
**Anaconda.”’ 






Bridgeport Brass Co., Bridgeport 2, Conn 
Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn 
Seymour Mfg. Co., Seymour, Conn. 
NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 
NUTS. See Fasteners. 
OHMMETERS. See Instruments 
OILERS. See Lubricators. 


OSCILLOSCOPES 
Waterman Products Co., Inc., Philadelphia 
25, Pa. ‘‘Pocketscope.”” 


PACKINGS. See Gaskets. 
PALLADIUM, See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1316 8. Second, Mi! 
waukee 4, Wis. 

Arrow-Hart & Tlegeman Electrie Co., 10: 
Hawthorne, Hartford, Conn. 


Automtic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila 
delphia 44, Pa. 

General Electric Co., Apparatus Dept 
Schenactady, N. Y 


99 Plum, Trentor 


4040 N. Richard 


Heineman Electric Co., 
N. J 


Square "D Company, 


Milwaukee 12, Wis 

Trumbull Electric Mfg. Co., Plainville 
Conn. 

Ward Leonard Electric Co., 34 Soutt 
Mount Vernon, N. Y 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 














PANELS, 


Sheet 


METAL. 
Metal. 


See Cabinets 








PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell 
Haven 14, Conn. 

Baer Co., N. S., 9 Montgomery, Hillside 
ae me 

Cottrell Paper Co., Inc., Fall River, Mass 
“‘Copaco,”’ ‘‘Coparex,’’ ‘‘Nungra.”’ 

General Electric Co., Section RIMA-1268 
Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl. 


Ave., New 


Mica Insulator Co., Dept 24, Sehenectady 
1, N. Y. ‘*Empire.”’ 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 
**‘Natvar.”’ 


National Vulcanized Fibre Co., Wilming 


ton 99, Del. ‘‘Peerless.”’ 


PAPER, TRACING. See 


Cloth and Paper 


Tracing 


PERMANENT MAGNET MATERIAL. 


See Magnets, Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn. 
‘Anaconda.”’ 
tridgeport Brass Co., 


Bridgeport 2, Conn 


Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. 
Phosphor Sronze Smelting Co., 2200 


Washington Ave., Philadelphia 46, Pa 
Elephant.’”’ 

Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. Y 

Riverside Metal Co., Riverside, N. J 

Scovill Mf Co., Waterbury 91, Conn 

Seymour Mfg. Co., Seymour, Conn, 

PHOSPHORESCENT MATERIALS 
See Luminescent Materials 

PHOTOELECTRIC CELLS AND 
TUBES 

General Electric Co., Electronic Dept., 
Thompson Rd Syracuse, N. Y 


America, 1719 W. Pico 
Calif. 


Selenium Corp. of 
Blvd., Los Angeles 15, 





Acme. 
CASTING 


COMPOUNDS 


ELIMINATE 

' VOIDS — 
CORONA — 
MOISTURE — 

_ Reduce WASTE! 


SIMPLEX MODEL C-20A CUTTER 

For cutting insulated wires, cables and 
insulation materials. 
Will cut many wires at one time. 
Capacity up to 1” round, or 3” flat insula- 
tion or ribbon stock. 
Equipped with combination wire guide 
and safeguard. 
High grade tool-steel shear blades always 
engaged. 
Replaceable %.s” shear blades can be re- 

ound to insure long life. 

turdy construction for heavy duty. 
Foot-pedal operated. 
Overall size 344” x 10” x 6”. 

Ask for your copy of new Bulletin. 

Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 


Unlike even the best insulating varnishes con- 
taining solvents, these compounds, when used in 
vacuum impregnation, do not bake out and leave 
voids. This solves the coil manufacturer's worst 
problems: corona, and condensation in pockets. 


Coils can be impregnated and molded with Acme 
Compounds in one operation. They are also 
being used very successfully in dip tanks with- 
out the hazard of entrapped solvents. A mini- 
mum of oven drain means important material 
savings. 


“YES, THE CONTROL OF Compound-impregnated units can be operated 


DEPT. 9-423 


YOUR PRODUCT QUALITY IS 
IN THE INSULATION. 
COUNT ON US TO MEET 
PARTS AND ASSEMBLIES 
MANUFACTURING 
REQUIREMENTS.” 


PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. 
AShland 4-6137 


METAL 
IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 
Stamped Markings, as desired. Consecutively numbered tags a spe- 
cialty. Blank tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


NEWPORT, KENTUCKY 


JANUARY 1947 


Aeme 


| 
| THE ACME WIRE CO. 
NEW HAVEN, CONN. 


VARNISHED INSULATIONS - MAGNET WIRE - COILS 


intermittently as high as 300° F. At 40° or 
50° F. below zero, they do not become brittle. 
They are not rock hard, but have a natural resili- 
ence that affords a cushion for fine wire wind- 
ings, and readily absorbs expansion, contraction, 
and mechanical and electrical vibrations. 


Acme-processed coils are resistant to gases, oils, 
dilute acids. Being low in moisture absorption, 
they stand protracted salt and fresh water im- 
mersion. Devoid of pockets, they have very ef- 
ficient heat dissipation. Their high dielectric 
strength is also outstanding. 

EXAMPLES: Above at left, a fractional H.P. stator 

made “‘lintless’ by impregnating and casting with 


Acme AL-19. At right, a transformer impregnated 
and molded in one operation with Acme XK-31. 


COIL MANUFACTURERS! Take advantage of 
Acme Compounds. Designed to meet the most 
rigid production requirements. Consult our tech- 
nicians on your insulating problems. Write for 


catalog. 
Wi 
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269 














Do you need 








made of non-corrosive alloys? 


OES your production call for spe- 

cial fasteners made of non-corro- 
sive alloys — screws, nuts, bolts or 
any other ‘made-to-order’ fastening 
device? Allmetal has the “know-how” 
and facilities to make such specials 
accurately and economically, and to 
deliver them promptly. We have 
equipment for tapping, slotting. ream- 
ing. turning, drilling. threading, 
stamping. broaching and centerless 
grinding . . . and we work not only 
with stainless steel but with monel, 
everdur, duralumin, brass or any 
‘other non-corrosive alloys. Write, wire 
or ‘phone for our quotation. 




















Send for FREE CATALOG 









This new, 83-page 
catalog helps you se- 
lect the correct size 
and type of non-cor- 
rosive fastening device 
for any particular Job. 
Includes stock sizes, 
typical specials, engi- 
neering data, etc. 
Make request on com- 
pany letterhead. 


Write 
to ' 
Dept. EL 


ALL METAL'SCREW PRODUCTS CO.,INC. 


33 Greene Street, New York 13, N. Y. 
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DEPENDABLE SINCE 1927 














PRODUCTS 


A. C. Solenoids 


Superior Quality at Lowest Possible Price 






































Vertical or 
Horizontal 
Mounting 





Precision 
Designed For 
Long Life, 

) Efficient 

| Operation, 












































Plunger Con- 
nections Bush- 
ed For Smooth 
Bearing Sur- 
faces 





























Coils Easily 
Replaceable 






































These Solenoids incorporate Transformer Grade Silicon 
Stainless Steel Plunger Guides, Coils 
Wire and Varnish. 


Our engineers are ready to solve your particular design or 
application problem. 


WEST COAST ELECTRICAL MFG. CO. 


10008 S. MAIN ST. LOS ANGELES 3, CALIF. 
Phone Plymouth 59055 


lron, 
of Best Insulated Magnet 


















































SPECIAL FASTENING DEVICES 





PHOTOELECTRIC CONTROLS 
General Electric Co., ones Dept., 
Thompson Rd., Syracuse, N. 


Leach Relay Co., 5915 Avalon Bivd., Los 
Angeles 3, Calif. 
Mercoid Corp., 4228 W. Belmont Ave., 
Chicago 41, Ill. “‘Visafiame.”’ 
Photoswitch, Inc., 77 Broadway, 
bridge, Mass. ‘‘Fireye.’’ 

Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, + we 
**Photronic.”’ 


Cam- 


PIEZOELECTRIC UNITS. See Crystal 
Units. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTIC MOLDING ee 


Cellulose Acetate 


Ethyl Cellulose {B) 
Melamine Formaldehyde (C) 
Methyl Methacrylate (D) 
Phenol Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyathylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
American Cyanamid Co., Plastics Div., 


30 Rockefeller Plaza, New York 20, 
N. Y. ‘‘Beetle,’’ ‘‘Laminac,’’ ‘‘Melmac,’’ 
*‘Melurac,”’ ‘“‘Urac’’ (CJ) 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., 30 E. 42nd, New York 17, 
N. Y. (EFJM) 

Celanese Plastics Corp., 
New York 16, N. Y. (AB) **Lumarith,”’ 
**Forticel,’’ ‘‘Celcon,’’ ‘*Vimlite.’’ 

du Pont de Nemours & Co., Inc., E. I. 


180 Madison Ave., 


Plastics Dept. Room 1312, Arlington, 
N. J. (ADGHK) ‘‘Lucite,”” ‘‘Poly- 
thene,”’ ‘‘Teflon.’’ 

Durez Plastics & Chemicals, Inc., 612 


Walck Koad, North Tonawanda, N. Y. 
(E) Casting Resins) 

Goodrich Chemical Co., B. F. Dept. I-1 
Rose Bldg., Cleveland 15, Ohio, ‘‘Geon,’ 
“*Kriston’’ (M) 

Monsanto Chemical Co., 
Springfield 2, Mass. 
**F’bbestos,”’ 


Plastics Div., 
“*Cerex,’’ ‘‘Lustron,”’ 
**Nitron,”’ **Resimene,”’ 
“*Resinox,’” ‘“‘Styramic’’ (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo, Ohio (CJ) 
Rohm & Haas Co., Washington Square, 
Philadelphia 5, Pa. (D) ‘Plexiglas.’ 


PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 

American Insulator Corp., New Freedom, 
Pa. **Aico.’’ 

Amos Molded Plastics, Edinburgh, Ind 

Barber-Colman Co., Rockford, Ill 

Chicago Molded Products Corp., 1020 N 
Kolmar Ave., Chicago 51, Ill 

Commercial Plastics Co., 201 N 
Chicago 6, Ill. 

Consolidated Molded Products Corp., 309 


Wells, 


Cherry, Scranton 2, Pa 

Continental Can Co., Ine., Cambridge, 
Ohio. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 


Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

General Electric Co., Section J6, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘‘Textolite.”’ 

General Industries Co., Dept PL, 
Ohio 

Hopp Press, Inc., 
es ie 


Elyria, 
460 W. 34th, New York 


Industrial Molded Products Co., Inc., 2035 
W. Charleston, Chicago 47, Ill 

Kurz-Kasch, Inec., 1419 8. 
Dayton 1, Ohio. 

McInerney Plastics Co., 29 Commerce 
Ave., S.W., Grand Rapids 2, Mich. 

Midwest Molding & Mfg. Co., 333 N 


Broadway 


Whipple, Chicago 12, Ill. 
Northern Industrial Chemical Co., 7 
Elkins, South Boston 27, Mass. 


Plastic Insulator Co., Inc., 
Ave., New York 17, N. Y. 

Richardson Co., Melrose’ Park, Ill. 
**Insurok.”’ 

Rogan Brothers, 2001 S. Michigan Ave., 
Chicago 16, Tl. 

Standard Molding Corp., Third, 
Dayton 1, Ohio 

Synthane Corp., 2 River Road, Oaks, Pa. 

Taylor Mfg. Co., 3094 W. Meineke Ave., 
Milwaukee 10, Wis. ‘‘Hi-Eff.”’ 

Watertown Mfg. Co., Watertown, Conn. 


369 Lexington 


1517 E. 


PLASTICS—LAMINATED 
FABRICATOSS 

Barber-Colman Co., Rockford, Tl. 

Chicago Molded Products Corp., 1020 N. 
Kolmar Ave., Chicago 51, Ill. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, Ohio. 

General Industries Co., Dept PL, Elyria, 
Ohio. 

Hopp Press, Inc., 460 W. 34th, New York 
i, M. 


ELECTRICAL MANUFACTURING 


Kurz-Kasch, Inc., 1419 8S. Broadway), 
Dayton 1, Ohio. 
McInerney Plastics Co., 29 Commerce 


Ave., Grand Rapids 2, Mich. 

Midwest Molding & Mfg, Co., 333 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical Co., 7 Elkins, 
South Boston 27, Mass. 


Plastic Insulator Co., Inc., 369 Lexin 


ton Ave., New York 17, N. Y. 
Richardson Co., Melrose Park, I 
**Insurok.”’ 


Rogan Brothers, 2001 S. Michigan Av 
Chicago 16, Ill. 
Synthane Corp., 2 River Road, Oaks, P« 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 


Baer Co., N. 8., 9 Montgomery, Hillsic 
N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., 30 E. 42nd, New York 
a, os oe 

Celanese Plastics Corp., 180 Madison 


Ave.,*New York 16, N. Y. 

Durez Plastics & Chemicals, Inc., 612 
Walck Road, North Tonawanda, N. Y 
Formica Insulation Co., 4638 Spring Grove 

Ave., Cincinnati 32, Ohio. 

General Electric Co., Section J6, Plastics 
Div., Chemical Dept., 1 Plastics Ave 
Pittsfield, Mass. ‘‘Textolite.”’ 

Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6, Ill. 

Mica Insulator Co., Dept. 24, Schenectady 
kL, Ge ms “*Lamicoid.”’ 

Chemical f[o., 
Springfield 2, Mass. 

National Vulcanized Fibre Co., 
ton 99, Del. ‘‘Phenolite.’ 

Panelyte Division, St. Regis Paper Corp., 
230 Park Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, Ill 
**Insurok.”’ 

Synthane Corp., 2 River Road, Oaks, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. ‘‘Micarta.”’ 


PLATING GENERATORS. See 


Generators 


Monsanto Plastics Div., 


Wilming- 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 

“> Co., Inc., 113 Astor, Newark 

aan Co., C. 8., 233 Spring, New York 

Y 

ental ‘Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 
i ee - 


Makepeace Co., D. E., Attleboro, Mass 
Wilson Co., H. A., 105 Chestnut, New 
ark 5, N. J. 


PLIERS 
Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, IIl. 

PLUGS and CAPS, ATTACHMENT 
Allied Electric Products, Inc., 76 Coit 
Irvington, N. J. ‘‘Spring Action.’’ 
General Electric Co., Appliance & Mer- 
chandising Dept., Bridgeport 2, Con” 


PLUG FUSES. See Fuses 


PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 525 
Ave., Pontiac 12, Mich. 


Central 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 

Alden Products Co., Brockton 64P, Mass. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y¥ 

Johnson Co., E. F., Waseca, Minn. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Millen Mfg. Co., Inc., James, 150 Ex 
change, Malden, Mass 


PLUGS and RECEPTACLES, POWER 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Crouse-Hinds Co., Syracuse 1, N. Y 
*“‘Condulets.”’ 


PLUNGERS, DASHPOT. 
& Graphite 


See Carbon 


PORCELAIN. See Ceramics. 


POSTS, BINDING 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Millen Mfg. Co., Inc., James, 
change, Malden, Mass. 


150 Ex 


POTENTIOMETERS. See Rheostats 


POTTING COMPOUNDS. 


ment; 


See Ce 
Wax and Compounds. 


POTS and LADLES, MELTING 

Drake Electric Works, Inc., 3656 Lincol: 
Ave., Chicago 13, Ill. 

Electric Soldering Iron Co., Inc., 284! 
W. Elm, Deep River, Conn. 

General Electric Co., Apparatus Dept 


Schenectady 5, N. . 
Lectrohm, Inc., 5123 W. 25th, Cicero 5! 


Chestnut, Ravenna, Ohio. 
Vulcan Electric Co., Danvers 2, Mass 


Say that you found it in ELECTRICAL MANUFACTURING 


BAKER CONTACTS; 


and CONTACT MATERIAL IN PLATINUM, SILVER, PALLADIUM | 


and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 


T=: making of contacts and the furnishing of platinum, silver 


PORTLAND-MONSON SLATE CO. 


iN Quarriers of 


: a Monson Slate ot attaching wiring 


4 SS for Electrical Purposes 
Natural, Black, Oil Finish 


Office: Quarries: 


Portland, Maine Monson, Maine 


attaching insulation 


WORLD’S SPEEDIEST FASTENER 


For quick, easy fastening of tubing, conduit, panels, trim 
and sections of your appliance there's no better way than 
speedy, economical Snap-Clips. 


Use Snap-Clips on wood, metal or plastic . . . require no 
tools, bolts, nuts or rivets . . . all it takes is a slight pressure 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER of the bare hands . . . the part is joined securely, rigidly and 


Sofety Terminals, Insulated Rectifier and Thyrotron Connectors, High permanently! 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz & Polyatyrene 

Insulation, High Frequency Variable Condensers, Meter Type Dials, 
Cost Aluminum Chassis, etc. Catalog Upon Request. 


aE MFG.CO. Inc. “The UL, SPRING a 


150 EXCHANGE ST. MALDEN. MASS. 10270 BEREA ROAD CLEVELAND 2, OHIO 
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The New Brush Holder 
with the 4 Features 


































1. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 





2. Stop screw prevents displacement of brush under 
shock. 


3. Undercut Trigger for spring adjustmeat maintains 
position under shock and vibration. 








4. Cotter pin and slip stud allow rapid easy spring re- 
placements. 






Send for folder with descriptive engineering data. 


We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Mera Propucts, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 






























SIGMA SENSITIVE RELAYS- 
HAVE PROVEN THEMSELVES IN 
COUNTLESS APPLICATIONS: 


Vehicular Communications 
Temperature Control 
Vacuum Tube Circuits 
Fire and Burglar Alarms 






Telephone Dialing 
Aircraft Controls 
High Speed Keying 
... and many others 







SIGMA'S SPECIALTY is the combination of a fine relay and an unusually thorough 
approach to your specific application problem. 






SIGMA STANDARD RELAYS are available with various enclosures including fixed 
mountings, 5-pin, and octal male plug bases. 


Da 


Sigma Instruments, INC. 
Chenative RELAYS 
60 Ceylon St., Boston 21, Mass. 








New relays are being developed for 
special purposes. Send your requirements 
to SIGMA for dependable relay recom- 
mendations. 





























POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 

Bound Brook Oil-Less Bearing Co., Bound 


Brook, N. J. ‘‘Powdiron.”” 

Callite Tungsten Corp., 544—39th, Union 
City, N. J. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Moraine Products Division, General Motors 
Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 

Stackpole Carbon Co., St Marys, Pa 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 


and Zinc) 


POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co St 
Paul 1, Minn ‘ATR.” 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y 

Benwood-Linze Co., 1815 Locust, St. Loui 
3, Mo **Rectopacs.” 

Mallory & Co., Inc., P. R Indianapolis 
6, Ind 

PRE-FINISHED METALS. See Stee! 
Commercial Grades and Forms 

PRESSES, HYDRAULIC 

Denison Engineering Co., 1199 Dublir 


Road, Columbus 16, Ohio. ‘‘HydrOILics,’ 
Multipress,”’ ‘‘Multi-Units.’ 
Hydraulic Press Mfg. Co., Mount Gilead 
Ohio. ‘‘HPM,’’ ‘‘Fastraverse.”’ 
Lake Erie Engineering Corp., Buffalo 17 


Y 


PRINT MACHINES, Blue, Brown, 
White 


Ozalid Div., General Aniline & Film 
Corp., Johnson City, N. Y 

ease Co Cc. F., 26056 W Irving Park 

Road, Chicago 18, Til 

PULLEYS, V-TYPE. See Drives, \ 
Belt. 

PUMPS 

Gast Mfg. Corp., 135 Hinckley St., Benton 
Harbor, Mich. (Vacuum) 

Pesco Products Co., 11610 Euclid Ave 
Cleveland 6, Ohio (Hydraulic) 

Worthington Pump & Machinery Corp 
Harrison, N. J. (Centrifugal, Hydrau 
lie Rotary, Power and Vacuum) 


**Monobloc.*’ 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 8S. Second, Mil 
waukee 4, Wis 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn 

General Electric Co., Apparatus Dept 
Schenectady 5, N. Y. 

Micro Switch Corp., Freeport, Ill. 

National Acme Co., 170 E. 131st, Cleve 
land 8, Ohio. ‘‘Namco.”’ 

Square D Ce., 4040 N. Richards, Mil 
waukee 12, Wis. 

Trumbull Electric Mfg. Co., Plainville 
Conn 


Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 30, Pa. 
PYROMETERS, POTENTIOMETER 


Bristol Company, Waterbury 91, Conn 
J-B-T Instruments, Inc., 437 Chapel 


New Haven 8, Conn. J 
Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., S., Minneapolis 8, Minn 


RADIO and ELECTRONIC COM- 
PONENTS (For Molded Parts, 
See Plastics Custom Molders) 


REACTORS. See Transformers 


RECEPTACLES. See Plugs and Re- 
ceptacles; Sockets and Receptacles; 
Plugs, Jacks, etc. 


RECTIFIERS, DRY METALLIC 

Benwood-Linze Co., 1915 Locust, St. Louis 
3, Mo. (Selenium and Copper Sulphide) 

Cambridge Thermionic Corp., 445 Concord 


Ave., Cambridge 38, Mass. (Copper 
Oxide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. (Selenium) 
General Electric Co., Section A 11-1112, 


Appliance & Merchandise Dept., Bridge 
port 2, Conn’ (Copper Oxide, Selenium) 


*“Tungar.”” 

Mallory Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium Copper Sulphide) 

Radio Receptor Co., Inc., Dept. 8-10, 251 
W. 19th, New York 11, N. Y. (Selenium) 
**Selectron.”’ 

Richardson-Allen Corp., 15 W. 20th, New 
York 11, N. Y. (Selenium) 

Selenium Corp. of America, 1719 W. Pico 
Blvd., Los Angeles 15, Calif (Selenium) 
**8.C.A.” 

Unimax Switch Div., W. L. Maxson Corp., 
460 W. 34th St., New York 1, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Oxide) 
**Rectox.”” 


RECTIFIERS, MERCURY ARC 
Federal Telephone and Radio Corp., 
Broad, New York 4, N. Y. 


67 


General Electric Co., Schenectady 5, N 
Westinghouse Electric Corp,, P. O. Box 
868, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. s 


Controllers, Motor. 


REGULATORS, TEMPERATURE. § o 


Thermostats 


REGULATORS. VOLTAGE. See al» 


Transformers, Variable-Voltage) 


Burlington Instrument Co., 509 Four 
Burlington, Iowa 

Federal Telephone and Radio Corp., 
Broad, New York 4, N. Y. 

General Electric Co., Apparatus Dey 
Schenectady 5, N. Y 


R-B-M Division, Essex Wire Corp., Dey 





D, Logansport, Ind. 

Sola Electric Co., 2525 Clybourn Ave 
Chicago 14, Ill 

Sorensen & Co Im Stamford, Cor 
“*Increvolt.”’ 

Ward Leonard Sout 


Electric Co., 34 
Mount Vernon, N. Y. 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, 1) 
(Mercury) ‘‘Adlake.’’ 

Advance Electric & Relay Co., 
2nd, Los Angeles 26, Calif. 

Allen-Bradley Co., 1316 8. Second. 
waukee 4 

Amperite Co., 
ie ae A 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 


1260 \ 
Miu 


New York 
Thermostatic Metal 


561 Broadway, 
(Delay, 


Hawthorne, Hartford, Conn. 
Automatic Signal Div., Eastern Indu 
tries, Inc., 120 Regent, East Norwalk 
Conn. 


Automatic Switch Co., 49-B E, llth, N 
York, N.Y. —" 


Automatic Temperature Control Co., Inc 
Logan St. & Germantown Ave., Phila 
delphia 44, Pa. 

Barber-Colman Co., Rockford, I. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, II (Mercury & 
Micro-adjustment) 

Cramer Co., R. W., River St., Center- 
brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First 
Kentland, Ind, 

Durakool Inc., 1010 N. Main, Elkhart, 
Ind. (Mercury) 

Edison, Ine., Thomas A., Instrument Div., 


12 Lakeside Ave., 
(Thermal) 
Electric Auto-Lite Co., Toledo 1, Ohio. 
Federal Telephone and Radio Corp., 67 
Broad St., New York 4, N. Y¥ 
General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
Guardian Electric, 1627P W. Walnut, Chi- 
cago 12, Ill. 


West Orange, N. J 


Haydon Mfg. Co., Inc., Forestville, Conn 
(Time Delay) 

Leach Relay Co., 5915 Avalon Blvd., Laos 
Angeles 3, Calif. (Electronic) 

Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, Ill 

Potter & Brumfield Sales Co., 549 W. 
Washington Blvd., Chicago 6, Il. 


K-B-M Division, Essex Wire Corp., Dept 


D, Logansport, Ind 

Roller-Smith Co., 1751 W. Market, Beth 
lehem, Pa. 

Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 

Sterling Engineering Co., Inc., Laconia, 
N. H 

Struthers-Dunn, Inc., Philadelphia 7, Pa 
(Mercury) 

Trumbull Electric Mfg. Co., Plainville 
Conn 

Ward Leonard Electric Co., 34 Seuth St 
Mount Vernon, N. ¥ 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 
Weston Electrical 

Frelinghuysen 
Zenith Electric 

cago, Ill 


REMOTE CONTROLS. See Push But 
ton Stations; Relays and Con 
tactors; Switches 


(Time Delay) 
Instrument Corp., 582 
Ave., Newark 5, N. J 
Co., 152 W. Walton, Chi 


RESISTANCE ALLOYS 

Driver-Harris Co., Harrison, N. J 
“‘Chromax,’’ ‘‘Nichrome.’’ 
Hoskins Mfg. Co., Detroit 8, 
““Chromel.”’ 


RESISTANCE HEATING UNITS. 
Heating Elements & Units. 


RESISTANCE LINE CORDS 

General Electric Co., Appliance & Mer 
chandise Dept., Bridgeport 2, Conn 

Ohmite Mfg. Co., 4806 Flournoy, Chicago 
44, Tl. “*Cordohm.”’ 


RESISTANCE WIRE. 


sistance. 


RESISTORS, 
RADIO 
Aerovox Corp., 
**Slideohm,”’ 
Allen-Bradley 
waukee 


Mich 


See 


See Wire, R: 


INSTRUMENT and 


New Bedford, 
‘*Pyrohm.”’ 


Co., 1316 8. 
Wis 


Mas 
Second, Mi! 


Amperite Co., 561 Broadway, New York 1: 
N. Y. (Bulb Type) 
Clarostat Mfg. Co., Inc., 285 N. 6tt 


Brooklyn, N. Y 
Electrical Reactance Corp., 
aa. %. “ae” 


Franklin 


Say that you found it in ELECTRICAL MANUFACTURING 


ELECTRICAL MANUFACTURING 


ONE SOURCE... 
Motorized or Motorless 


All motors, brakes, gears and 
speed reducers are built completely 
by Janette . . . there is no divided 
responsibility for their design, man- 
ufacture or successful operation. 


A right angle countershaft reducer is ad- 
vantageous for most installations, because 
less space is necessary. The worm, or 
combination worm and planetary gears 
used in Janette reducers, make one of the 
most sturdy,compact gear drives available, 
when the power transmitted and ratio of 
speed reduction ere considered. 
If you went either motorized or motor- 
less speed reducers that are attractive 
in appearance, easy to install and 
none om quiet and 
reliable, you will find 
these features in 


We LY Janette machines. 


baat 1/30 to 7 1/2 HP. 
rar ae CU TVFVitrAm .08 to 447 RPM. 


peices Eiannadesnndndienseibatchanenn: hittin Our aim .. . for nearly three- 





quarters of a century: to make 


LEAD-ALL NOW OFFERS |. a superior phosphor bronze. 


No diversions, no side lines, 


Immedia te Deli ver no | no relaxing of standards. As 


MOTOR DRIVEN SCREW DRIVERS 
WIRE STRIPPING MACHINES a result there’s ELEPHANT 


WIRE CUTTING MACHINES . 
SAFE-T SCREW ATTACHMENTS BRAND ... the reliable, pure 


SEND FOR CATALOG. 


LEAD-ALL PRODUCTS CO. N a Ne 





phosphor bronze. 


Send for Technical Bulletin on 


WASHERS of correct 
material, design, fin- 
est precision, are re- 
quired for 

ELECTRICAL EQUIPMENT | 


RODS - WIRE - SHEETS - STRIP - CASTINGS - BUSHINGS 
QUADRIGA 
QUALITY WASHERS 


To your specifications. Quadriga has | 
long specialized in this field. Also 
SMALL METAL STAMPINGS, any de- 
sign. Send for catalog. 


your company letterhead. 


PHILADELPHIA 46, PA. 


THE TD see hale i} 


Poe S 31 paren ave. ° Preys amas 
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ALLEN 


FLAT HEAD 
CAP SCREWS 


For perfect countersink-fit: 


positive wrenching — and more! 


1) Flush top surface with no gap between screw head and 
surrounding metal. 


(2) Extreme rigidity of grip, because angle of head helps lock 
screw in place by drawing down on a conical surface. 


(3) Firmer hold on thin plates of metal, by more binding surface 
under the head than in fillister type or cheese-head screws. 


(4) Shallower countersink — less weakening of metal — when 
used for fastening a relatively thin plate. 

) Positive engagement of hex key transmits power for tightest 
of set-ups without slipping, reaming or side play. 
(6) Maximum strength of screw itself assured by “‘pressur-forming”’ 
of special-analysis ALLENOY steel. Threaded to a high Class 3 fit. 


(7) Speed in assembly provided for by use of Allen hand drivers 
and key blades for power drivers. 


Order of your local ALLEN Distributor, — or ask him for 
samples and engineering data for preliminary try-out. Get 
proof that these screws perform as dependably as Allen Hol- 
low Set Screws and Socket Head Cap Screws. 


MANUFACTURING COMPANY 
CONNECTICUT, U.S. A. 


er: Pewee s, 
HARTFORD 1, 





Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 

Ohmite Mfg. Co., 4806 Flournoy, Chicago 
44, Ill. ““Brown Devil,” “Corrib,” 
“Dividohm,’’ “‘Rite Ohm,”’ ““Wirewatt.’’ 

Sprague Electric Co., North Adams, Mass. 
**Koolohm.’’ 

Stackpole Carbon Co., St. Marys, Pa. 

Tuttle & Co., H. W., Adrian, Mich. 
(Strip) 

Ward Leonard Electric Co., 84 South, 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

— ae Corp., Franklinville, 


General Electric Co., Dept., 
Schenectady 5, N 

International Misiiness Co., 401 N. Broad, 
Philadelphia 8, Pa. 

— Co., Inc., P. B., 


6 
4806 Flournoy, Chi- 


Ohmite oe, Co., 
cago 44, Ill. 

Sprague Electric Co., North Adams, Mass 
**Koolohm,”’ **Megomax.”’ 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

— INSTRUMENT and 
RAD 

Allen- - sl on 1316 8. Second, Mil- 
waukee 4 

Amperite a S61 Broadway, New York 
12, N. Y¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, IIL. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Electrical Manufacturing Co., 
Fourth, Racine, Wis. (Foot 
Control) 

General Electric ae 
Schenectady 5, 

International outed Co., 
Philadelphia 8, Pa. 

National Electric Controller Co., 
Ravenswood Ave., Chicago, Ill. 

oe ae. Co., 4806 Flournoy, 
44, . 

Rex Rheostat Co., Baldwin, L. I., N. Y¥ 

Ward Leonard Electric Co 34 South, 
Mount Vernon, N. 


RINGS, COLLECTOR 

Hillsdale Commutator Co., Hillsdale, Mich. 

Makepeace Co., D. Attleboro, Mass. 
(Precious Metal) 

Wesche Electric Co., B. A., 1626 Vine, 
Cincinnati 10, Ohio. ‘‘Welco.”’ 

Wilson Co., H. A., 105 Chestnut, 
5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. “Snap Clip.”’ 

Eaton Mfg. Co., Massillon, 
“*Reliance.”’ 

Garrett Co., Inc., George K., 
nut, Philadelphia 2, Pa. 

a Lock Washer Co., 


Waldes Kohinoor, Inc., 47-10 Austel Place, 
Long Island City 1, N. Y. ‘‘Truare.”’ 


RIVET SETTING MACHINES 

Chicago Rivet & Machine Co., 
Jackson Blvd., Bellwood, II. 

Milford Rivet & Machine Co., 871 Bridge 
port Ave., Milford, Conn, 


RIVETS. 


ROLLER BEARINGS. 
Ball and Roller. 


ROTARY CONVERTERS. 


Generators. 


RUBBER and RUBBER PRODUCTS 
Goodrich, B. F., Dept. EM-12, Akron, 
Ohio. 
Taylor Mfg. Co., 3094 W. Meineke Ave. 
‘Wis. ‘‘Hi-Eff.”’ 


Milwaukee 10, 
Rubber Co., 1230 Avenue 


Apparatus 


Indianapolis 


Lake at 
& Knee 


Apparatus Dept., 
401 N. Broad, 
5309 


Chicago 


Newark 


Ohio. 
1421 Chest 
Newark 5, 


9609 W. 


See Fasteners. 


See Bearings, 


United States 
of the Americas, New York 20, N. Y 


SAWS, COMMUTATOR. 


mutator Saws and 


SCREW-DRIVING MACHINES 
Lead-All Products Co., 24 E. 21st, 
York 10, N. Y. 


SCREW MACHINE PRODUCTS 
also Fibre; Plastics) 
Linden & Co., Inc., 70 Baker, Providence 


See 
Slotters 


Com- 


New 


(See 


K. I 
Milford Rivet & Machine Co., 871 Bridge 


port Ave., Milford, Conn. 


National Acme Co., 170 E. 18lst, Cleve- 
land 8, Ohio. 


Peck Spring Co., Plainville, Conn. 


Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. 


SCREWS. 


SEALING COMPOUNDS. See Ce 
ment; Waxes and Compounds. 


SEALS, OIL and GREASE 
Garlock Packing Co., Palmyra, N. Y. 


**Klosure."’ 
Gits Bros. Mfg. Co., 1840 8. Kilbourn 


Ave., Chicago 23, Ill. 
SELECTOR SWITCHES. See Switches. 


See Fasteners. 


See 


See Steel, 


See Instru- 


Portland, Me. 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 
SEQUENCE CONTROLS. 

Switches; Timers. 

SHAFTING, FLEXIBLE. See Flexible 

Shafting. 

SHEETS, ELECTRICAL. 

Electrical. 

SHUNTS, INSTRUMENT. 

ments and Accessories. 

SIGNAL LIGHT ASSEMBLIES. See 

Lights, Pilot and Indicator. 

SILK, VARNISHED. See Fabrics, 

Insulating. 

SILVER and SILVER ALLOYS (See 
also Contacts) 

(For Solder, see Brazing Alloys, Sibeer) 
> Co., Ine., 118 Astor, Newark 5, 
Brainin Co, C. 8., 288 Spring, New 

York 13, Z 
Fansteel Metallurgical Corp., North Chi 
eapeeh Plate Div., Metals and Controls 

Corp., Attleboro, "Mass. 

Handy « Harman, 82 Fulton, New York 

Ty ane 
Makepeace Co., D. E., Attleboro, Mass 
Mallory & Co., Inc., P. R., Indianapolis 

6, Ind. 

SLATE 

Portland-Monson Slate Co., 

SLEEVE BEARINGS. See Bearings 
and Bushings. 

SLEEVING, SATURATED. See Tubing 

& Sleeving, Varnished. 
SLEEVING and TAPE, ASBESTOS 
Insulation Manufacturers Corp., 565 W 

Washington Blvd., Chicago 6, Ill. 
Mitchell-Rand Insulation Co., Ine., 5? 

Murray, New York 7, a 
SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 
SLOT INSULATION. See Fabrics, 

Insulating; Mica; Paper, Insulating; 

Tubing & Sleeving, Varnished. 
SLOTTERS, MICA. See Commutator 

Saws and Slotters. 
SOCKET SCREW and WRENCH KITS 
Standard Pressed Steel Co., Box 594 

Jenkintown, Pa. ‘‘Hallowell.”’ 
SOCKETS and RECEPTACLES, 

INCANDESCENT LAMP 
Arrow-Hart & Hegeman Electric Co., 103 

Hawthorne, Hartford, Conn. 
Drake Mfg. Co., 1718 W. Hubbard, Chi 

cago 22, Til. (Pilot) 
General Electric Co., Appliance & Mer- 

chandising Dept., Bridgeport 2, Conn. 
McGill Mfg. Co., Inc., Valparaiso, Ind 

‘*Levolier.”” 

SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO. 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 
Kester Solder Co., 
Chicago 39, Ill, 
Core.”’ 


4209 Wrightwood Ave., 
**Acid-Core,”’ ‘‘Rosin- 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
Burnley Battery & Mfg. Co., North East, 
Pa. 
du Pont de Nemours, Inc., E. 
ton 98, Del. 
Kester Solder Co., 
Chicago 39, Tl. 
Ruby Chemical Co., 
lumbus 8, Ohio. 


1., Wilming 
4209 Wrightwood Ave., 
60 McDowell, Co 
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ELECTRICAL MANUFACTURING 





EERIN 
PRECISION ‘METHODS 


NEPCO realizes that the commu- 
tator is the “Heart” of the motor. 


To build you a commutator that will not 
give your motor “Heart Failure” we have 
made our own machines and tools-- worked 
out production methods so that we can 
produce a precision commutator in quantities neces- 
sary to give real commutator value. 
Our engineering department will be glad to serve you. 
Send us your specifications or ask for information. 


Ses eea Me 


Manufact ic oe ee. 7- | OPTI Ysa) cD) I AT TEE Built ETT ae 
PL RL ee TP TR) LA ee PHONE RA. 1116 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteri: Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


For . 


Transformers, Condensers. 


Radio aa = Sighs Unis, 
Loading Coils, Cond: 


Scientificall pounded from waxes, resins, ceiaien. Sid itches, oils 
ond sina tor ipeaile applications. Samples furnished ‘onubed'on request. 


BIWAX CORPORATION 
3445 Howard Street SKOKIE, ILL. 
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lent and chatterless 


eo just like an 
Adlake Relay! 


Silent, positive action is 
just one of many Adlake 
Relay advantages! 


Other important ones 
are: 


@ Hermetically sealed 

contact mechanism. suntan 
impervious to dust, dirt MODEL NO. 1040 
and moisture. 


@ Liquid mercury-to-mercury contact—no 
burning, pitting or sticking. 


@ Armored against outside vibration or im- 
pact—designed for either stationary or mov- 
ing equipment. 


Remember, whatever your relay needs may 
be, there’s an Adlake Relay to do the job. So 
write today for free, illustrated folder. No 
obligation, naturally. Address: The Adams 
& Westlake Company, 1108 N. Michigan, 
Elkhart, Indiana. 


THE 


Adams & Westlake 


COMPANY 


Established 1857 « ELKHART, INDIANA « New York « Chicago 
Manufacturers of Adlake Hermetically Sealed Mercury Relays 
for Timing, Load and Control Circuits 



























eststance Wire 


AS 











FINE AS 














DIAMETER 











ALLOY “A”: Nickel-Chromium al- 
loy, resists oxidation at elevated 
temperatures, up to 2100° F. Also 
used for fixed non-magnetic re- 
sistors. Resists chemical corrosion 
by mony media. Specific resistance 
650 Ohms/C.M.F. 





ALLOY ‘45: Copper-Nickel alloy 
with constant resistance over wide 
range of temperatures. Specific re- 
sistance 294 Ohms/C.M.F.; temper- 
ature coefficient 0.00002 Ohms per 
deg. F.; 32-212 deg. Used in wind- 
ing of precision resistors, rheostats, 
and electrical measuring devices. 
































































ALLOY “C”: Nominally 60% KANTHAL: Exclusive manufoctur- 
Nickel, 159 Chromium, balance ers and distributors of KANTHAL 
Iron. High resistance to oxida- wire ribbon and strip. An alloy 
tion and corrosion. Widely used containing tron, Chromium, Alu- 
for resistors for radio, electronics, minum and Cobolt . . . for oper- 














industrial equipment and domestic 


ating temperatures up to 2462° F 
appliances. Operating temperatures 


Three grades, A-1, AS, DS; resistiv- 
up to 1700° F. Specific resistance ity 872, 837, 812 Ohms/C.M.F., re- 
675 Ohms/C.M.F. spectively, at 68° F 


ALLOYS “A,” “C,” and “45” produced as 
fine as .0006” diameter. 











































gig, TC. O. JELLIFF WIRE Ma 
MFG. CORP. ities 





48 Pequot Road 
Southport, Connecticut 
























































Before you specify 
ANY MOTOR, ¢éccé 


dese WALLEY 
ADVANTAGES 


Wide Adaptability—sizes ¥% to 75 h. p. 


















~ More Flexibility in power planning. 


Y 





Takes Unusual Power 
Loads 


Drip-Proof .. . 
Splash-Proof 


Economical 
Operation 


~ Cool 


BALL BEARING 




















































































































eT tate te eal) 


4221 Forest Park Blvd. « St. Louis 8, Mo. 











, SOLDERING IRONS 

| American Electrical Heater Co., 
Mich. 

Drake Electric Works, 


Detroit 2, 


Inc., 3656 Lincoln 


Ave., Chicago 13, 

Electric Soldering Iron Co., Inc., 2846 W. 
Elm, Deep River, Conn. ‘‘Esico.”’ 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. ‘‘Calrod.”’ 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, _Iil. “Thermo-Grip”’’ Grip 
Tools. 

Soynd Equipment Corp. of Calif., 3903 
San Fernando Road, Glendale 4, Calif. 
“Kwikheat.’’ 

Vulean Electric Co., Danvers 2, Mass 
**Mercury.’’ 

SOLDERLESS CONNECTORS. See 
Connectors, Wire & Cable 
OLENOIDS 
Automatic Switch Co., 49-B E. 11th, New 
York, 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Eastern Air Devices, Inc 132 Fiat 
bush Ave., Brooklyn 17, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Apparatus Dept. 
Schenectady 5, N. Y. 

Guardian Electric, 1627P W. Walnut S8t., 
Chicago 12, Ill 

Jefferson Electric Co., Bellwood, Tll 

National Acme Co., 170 E. 131st, Cleve- 
land 8, Ohio. ‘‘Namco.”’ 

Struthers-Dunn, Inc., Philadelphia 7, Pa 

West Coast Electrical Mfg. Co., 10008 
S. Main, Los Angeles 3, Calif. ‘‘Wegco.’’ 

SPEED INDICATORS. See 
Tachometers. 

SPEED REDUCERS 
For Motorized Units, see Motor 
Specifications in ts issue) 

Janette Mfg. Co., 556 W. Monroe, Chicago 
6, Il. 

SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 

SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

American coe & Wire Co., Cleveland, 
Ohio. “US 

Barnes Co., “Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 


Cuyahoga Spring Co., 10270 Berea Road, 


Cleveland 2, Ohio. 

Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., Chi 
cago 14, Ill. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 


Hunter Pressed Steel Co., Lansdale, Pa. 


Instrument Specialties Co., Inc., 254 
Bergen Blvd., Little Falls, N. J 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Il. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg Co., Div., Associated 
Spring Corp., Corry, Pa. 


Keliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 
STAINLESS STEEL. See 


Steel, 
Commercial Forms and 


Grades 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 
Chicago 24, Ill. 

American Brass Co., Waterbury 88, 

Barnes Co., Wallace (Div. 
Spring Corp.), Bristol, Conn. 

Chase Brass & Copper Co., Inc., 
bury 91, Conn 

Dante Electric Mfg. Co., Bantam, Conn. 


3817 W. Lake 


Conn 
Associated 


Water 


Colgate Mfg. Corp., Amityville, N. Y 
Electric Auto-Lite Co., Toledo 1, Ohio 

Freeway Washer & Stamping Co., 4911 
Grant Ave., Cleveland 5, Ohio 

Gibson Co., William D. (Div., Asso- 


ciated Spring Corp.), 
Ave., Chicago 14, III. 
Garrett & Co., Inc., George K., 


1800 Clybourn 
1421 Chest 


nut, Philadelphia 2, Pa. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa 

Instrument Specialties Co., Inc., 254 Ber- 
gen Blvd., — Falls, N. J. 

— & Co., , 70 Baker, Providence, 


Patton-MacGuyer m, 
Providence 5, R. IL. 

Raymond Mfg. Co., 
Spring Corp., Corry, 


17 Virginia 


Div., 
Pa. 


Ave., 


Associated 


Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 

Scovill Mfg. Co., 19 Mill, Waterbury 91, 
Conn. 

Wenco Mfg. Co., 1136 W. Hubbard, Chi 
cago 22, Ill. 

Whistler & Sons, Inc., S. B., 752 Mili- 
tary Road, Buffalo 17, N. Y. 

Worcester Pressed Steel Co., 612 Barber 


Ave., Worcester 6, Mass. ‘“‘Presteel.’’ 


STAMPINGS, NON-METALLIC 

Baer Co., N. 8., 9 Montgomery, Hillside, 
N. J. (Fibre) 

Freeway Washer & Stamping Co., 


4911 
Grant Ave., Cleveland 


5, Ohio (Plastics) 


Say that you found it in ELEC 


ELECTRICAL MANUFACTURING 






STARTERS, FLUORESCENT. 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 


See 


Motor. 
STEATITE. See Ceramics. 
STEEL—Commercial Forms and 
Grades 
Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and Strips (S) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical; also Wire 
Steel) 
Barnes Co., Wallace (Div. Associate 
Spring Corp.), Bristol, Conn. (S-CO 
(Spring) 


Carnegie,lllinois Steel Corp., 619 Cc arnegi 


Bldg., Pittsburgh 30, Pa. ‘USS,’ 
**Vitrenamel”’ (B-AC) (S-ACDEN 
(T-ACN) 

Carpenter Steel Co., 115 W. Bern, Read 
ing, Pa. (T-N) 

Cold Metal Products Co., Youngstown 1 
Ohio “CMP Thinsteel’’ (S-ACNO) 
Follansbee Steel Corp., Pittsburgh 30, Pa 

(S-CO) (Clad) 

Granite City Steel Co., Granite City, Ill 
(S-CEN) (Clad) 

Republic Steel Corp., 3100 E. 45th, Cleve 
land 4, Ohio. ‘’Enduro,”’ ‘‘Paintlok,’ 
“Toncan Iron”’ (B-AC) (S-ACDN 
(T-ACN) 

Superior Tube Co., Norristown, Pa 
(T-ACN) 

Ryerson & Son, Inc., Joseph T., Chicago 
Ill. (BS-ACIEN) (T-ACN) 

Thomas Steel Co., Warren, Ohio 
‘‘Thomasstrip’’ (S-ACDO) 

Timken Roller Bearing Co., Canton 6 
Ohio (B-A) (T-AC) 

Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘*Presteel”’ 
(S-ACO) 


STEEL, ELECTRICAL (Silicon), 
Sheets and Strips 

Carnegie-Illinois Steel Corp., 619 Carnegie 
Bidg., Pittsburgh 30, Pa. iss 

Carpenter Steel Co., 115 Ww. 
ing, Pa. 

Follansbee Steel Corp., 


Bern, Read 
Pittsburgh 30, Pa 


Granite City Steel Co., Granite City, Ill 

Republic Steel Corp., 3100 E. 45th, Cleve- 
land 4, Ohio. 

STRAIN RELIEFS. See Grips and 
Clamps, Stain Relief. 

STRIPPERS, WIRE 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Lead-All Products| Co., 24 E. 2ist, New 
York, 10, N. 

Pyramid Products Co., 2224 S. State, 


Chicago 16 Il. 
Wenco Mfg. Co., 1136 W. Hubbard, Chi 
cago 22, Il. **Simplex.”’ 
Wire Stripper Co., 1729 Eastham Ave., 
East Cleveland, Ohio. ‘“‘Speedcraft.”’ 


**Colonial.’’ 


STRIPPING and CLEANING COM.- 
POUNDS 
Oakite Products, 
York 6, N. Y. 


Inc., 18-H Thames, New 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 
Aircraft-Marine Products, 
Fourth, Harrisburg Pa. 
Baer is We Bee 


N. J. 
Burke Electric Co., 


1521 
“AMP.” 
9 Montgomery, Hillside, 


Inc., N 


3612 W. 12th, Erie, 


Pa. 
Cambridge Thermionic 


Corp., 445 Concord 

Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., Inc., Water 
bury 91, Conn. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Millen Mfg. Co., Inc., James, 150 Ex 
change, Malden, Mass. 4 

Northern Industrial Chemical Co., 7 
Elkins, South Boston 27, Mass. 

Trumbull Electric Mfg. Co., Plainville, 
Conn. 


SUPPORTS, CABLE. 


Cable 


See Wire & 
Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 


Heater (Series Multiple) (M) 


Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle, Slide, Rotary) (P) 


Remote Control (R) 


TRICAL MANUFACTURING 













INTEGRITY 


Lasting merit is a result of the maker’s in- 





tegrity applied to design, engineering, re- 





ABOVE: Contact assembly for circuit breaker, with Gibsiloy CS contact search, manufacturing. 


brazed to copper support. BELOW: Gibsiloy C5 sliding contacts 











During more than 30 years of unsurpassed 










GIBSILOY C5 is a sintered combination of powdered 
silver and graphite possessing unusually low contact 
resistance. Its excellent non-welding characteristics 
make it an especially suitable material for contacts 
in medium sized circuit breakers; while its low fric- 
tion makes it ideal for sliding contact applications. 
May we send you further information? 
COMPLETE ELECTRICAL CONTACT SERVICE 


ee ee lI IE OE P 
ELM Gipson Ecectric COMPANY 
Ald Ad Ah $349 Frankstown Ave. Pittsburgh 21, Pa. 


performance, users of Jefferson Electric 
Transformers have come to place complete 
reliance in their fitness for the particular 


application— their long-life dependability, 







and uniformity of quality. 







Increased production space—greater use of 


more modern machinery—experienced manu- 
























facturing technique with control of all in our 








NNUAL MR own plant—assure still more the uniformity 


TERMINAL Sema: 


SMALL METAL STAMPINGS 


In accordance with Customer’s Prints 


of quality that distinguishes all Jefferson 
Electric products. 


Expanding output, with a greater supply 
of vital raw materials will make it possible 
tO meet your requirements better than ever 
before. JEFFERSON ELECTRIC COM- 
PANY, Bellwood (Chicago Suburh), Illinois. 
In Canada: Canadian Jefferson Electric Co., 
Ltd., 384 Pape Avenue, Toronto, Ont. 


ACCURACY @ PRECISION @ REASONABLE CHARGES 


Modern Equipment and Factory 


NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 
17 Virginia Avenue, Providence 5, R. I. 
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| 
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| 
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{ RUBYFLUID’'S 

























THE BIG $1.00 SAMPLE 
PROOF’S of — and cane ene _ = aan T ] 
‘ you that you get stronger, neater, longer last- \ail- 
in the ing ae jobs aa Rubyfluid Flux than Jefferson ransformers a 
you have ever had before. . ° 
USE Rubyfluid acts faster, saves time, speeds pro- able +m all types and sizes to 


duction, makes solder flow in a thin film—gives 
a better appearing joint and saves solder. 

Order the sample offer today—$1 for 1 pint 
of liquid and one-half pound of paste flux— 
and Ruby’s new booklet of simplified instruc- 
tions on “‘How to Solder.” 


meet the most exacting needs. 









RUBY CHEMICAL CO. 
60 McDowell St. Columbus 8, Ohio 


ELECTRIC. 


JANUARY 1947 




































































































































Model H1 1s a double pole, single throw control 
using Robertshaw’s exclusive ‘‘Over-center”’ snap 
action mechanism, combined with an auxiliary sin- 
gle pole, single throw switch. In the event of sonal 
heating beyond the predetermined safety po 
through any cause, the switch will ane 
cut off all current and lock in an open position until 
contacts are resumed by pushing in on manually 
operated re-set button. 

This Robertshaw Electric Thermostat is a sturdy 
precision instrument. Being very accurate and de- 
pendable, it is widely used on sterilizers, auto- 
claves, incubators, coffee urns, steam tables, deep- 
fat fryers, etc. It is highly suitable for use with 


contactors and solenoid valves for air, gas, steam 
or water. 


























































H-1 Electric Thermostat H-2 limiting switch without 
combined with manual tempéature controlling fea- 
re-set limiting switch. ture Of H-1 shown to left. 











. 


Write for full information on these and other 
Robertshaw thermostats for pressure control, oven 
control, automatic “High-low” switch .on parallel 
hook-up, cooking, heating and water heating appli- 
cations, as well as dual control for low water cut-off 
and vapor control of temperature. 


















































































































Selector (Rotary Tap) 
Through-Cord Snap 


(See also Circuit Breakers; Push Button 


Relays; Goodrich, B. F., Dept. EM-12, Akron, 
Allen-Bradley Co. 


Arrow-Hart & Hegeman Electric Co., 
Hartford, Conn 
Automatic Switch Co., c. llth, New 
| Automatic Temperature Control Co., 


St. & Germantown 
delphia 44, Pa. 


Crouse-Hinds Co., Syracuse 1, N. Y. 


(PR) 
1010 N. Main, 
, Instrument Div., 


42 Lakeside Ave., West Orange 





Telephone and 67 


, 51 Pleasant, Ashland, Mass. 
**Thermoswitch’’ 


Apparatus Dept., 





Guardian Electric, 
Heinemann Electric Co., 99 Plum, Trenton, 
| N. 


Ideal hneputaies. 1008 Park Ave., 


LBT Instruments, 


McGill Mfg. Co.. 
Mallory & Co., 


Mercoid Corp., 


Micro Switch Corp., 


Minneapolis-Honeywell Regulator Co.. 2 
. 8., Minneapolis 8, 
“‘Con-Tae-Tor’’ (BDEF) 
National Acme Co., 
*“‘Namco” (BP) 
4806 Flournoy, 


Ohmite Mfg. Co. ‘ 


Packard Electric 


R-B-M Division, 1 
D, Logansport, a 
| Robertshaw Thermostat 


5 M) 
| Roller-Smith Co., 


Essex Wire Corp., 


1751 W. Market, 


: ) 
| Slater Electric & Mfg. 


, Dept. A, 56th 
& 37th Ave., ‘ 


Woodside, N. 


Square D Co., 4040 N. Richards, 
ke (ACEFLOPR) 


Struthers-Dunn, Ine., Philadelphia 7, 
CF) 
Ashland, Mass. 


Tuttle & Kift, Inc., 1823 N. 
Chicago 39, Til. (M 
Unimax Switch Div., 
y. 34th, New York 1, N. Y 
Ward Leonard Electric 
| Mount Vernon, N. Y. 
| Westinghouse Electric 
, Pittsburgh 30, Pa 


Corp., P. O. Box 





TACHOMETERS 

, Waterbury 91, 

Electric Auto-Lite Co., 

Reliance Electric & Engineering Co., 
Ivanhoe Road, Cleveland 10, Ohio. 

Instrument Corp., 


Toledo 1, Ohio 


Weston Electrical 
Frelinghuysen Ave., 


TAGS, TERMINAL 
National Band & Tag Co., 


TANKS, MELTING. 


TANKS, TRANSFORMER. 
, Sheet Metal. 


TAPE, ADHESIVE and COIL 
FASTENING 

Insulation Manufacturers 
Washington Blvd., Chicago 6, III. 

a Mining & ee. Co., 


THERMOSTAT 
COMPANY 


INSULATING. 


>; Tape & Sheeting 


Say that you found it in ELECTRICAL MANUFACTURING 


ELECTRICAL MANUFACTURING 


TAPE, FRICTION and SPLICE 
General Electric Co., Appliance & Mer- 
chandise Dept., Bridgeport 2, Conn 


Ohio, 


} S. Second, Mil- Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 


103 Mitchell-Rand Insulation Co., Inc., 5) 


Murray, New York 7, N. Y. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape. 


TAPE, MICA. See Mica. 
TAPE and SHEETING, SYNTHETIC 
RESIN 


, 4719 W. Sunnyside 


New Jersey Wood Finishing Co., Wood 
bridge, N. J. ‘‘Vartex.”’ 


TAPES, MEASURING 


(F) 
Euclid Electric & Mfg. Co., 1885 Chardon Keuffel & Esser Co., Hoboken, N. J. 
7, Ohio (Euclid) 


(L) 
Electric Products Co., 


TEMPERATURE CONTROLS. See 
Switches; Thermostats. 


TERMINAL BLOCKS. See Strips, 
Terminal. 


676-145 
Schenectady 5, N. Y. 
* (ACDEFGHKMOPRST) 

1627P W. Walnut 8t., 


TERMINALS. See Lugs and 
Terminals. 


TESTING INSTRUMENTS. See 


Instruments, 


THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 

General Electric Co., Apparatus Dept.. 
Schenectady 5, N. Y. 

Hoskins Mfg. Co., Detroit 8, Mich. 

J-B-T Instruments, Inc., 437 Chapel, 
New Haven 8, Conn. 

Littelfuse, Inc., 4793 N. Ravenswood 
Ave., Chicago 40, III. 

Rockbestos Products Corp., 830 Nicoll, 
New Haven 4, Conn. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


THERMOMETERS 

Electric Auto-Lite Co., Toledo 1, Ohio. 

United States Gauge Div., American Ma- 
chine & Metals, Ine., Sellersville, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, J. 

**Max- Min.” 


THERMOPLASTIC WIRE. See Wire 
and Cable, Insulated. 


THERMOSTATIC BIMETALS 
Brainin Co., C. 8., 283 Spring, New 
York 13, N. Y. 

Callite Tungsten Corp., 544—89th, Union 
City, N. J. 

Chace Co., W. M., 1608 Beard Ave., 
Detroit 9, Mich, 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. ‘*Truflex.”’ 

Makepeace Co., D. E., Attleboro, Mass 

Wilson Co., H. A., 105 , Chestnut, New 
erk 5. N. J. “Wilco.” 


THERMOSTATS 

Barber-Colman Co., Rockford, I). 

Bristol Co., Waterbury 91, Conn. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio. 

Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, Ill. ‘‘Sensatherm.’’ 

Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave. 8., Minneapolis 8, Minn 

Robertshaw Thermostat Co., Youngwood, 
Pa. 

Smith Control & Instrument Corp., 1329 
Highland Ave., Needham 92, Mass. 

Spencer Thermostat Co., 112 Forest, Attle 
boro, Mass. ‘‘Klixon.”’ 

Thermostats, Inc., 386 First, San Francisco 
5, Calif. 

Westinghouse Electric Corp., P. O. Bux 
868, Pittsburgh 30, Pa. 


TIME SWITCHES. See Switches 


TIMERS, ELECTRONIC 

Automatic Temperature Control Co., Inc 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 

Photoswitch, Inc., 77 Broadway, Cam 
bridge 42, Mass. 


TIMERS, SYNCHRONOUS MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila 
delphia 44, Pa. 

Cramer Co., RK. W., River St., Center- 
brook, Conn. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 3 
Ind. ‘‘Synchron.” 

Haydon Co., A. W., Waterbury 32, Conn 
“Cirele B.”’ 

Haydon Mfg. Co., Inc., Forestville, Conn. 

Mercoid Corp., 4223 Belmont Ave., Chi- 
cago 41, Til 

Potter & Brumfjeld Sales Co., 549 W. 
Washington Blvd., Chicago 6, Ill. 





JONES SHIELDED TYPE 
PLUGS AND SOCKETS 


Low loss Plugs and Sockets suitable for high frequency cir- 
cuits, Ideal for antenna connections, photo-cell work, micro 
phone connections, etc. Supplied in 1 and 2 contact types 


The 101 Series can be 
furnished with %4”, 
290”, +5”, %” or 2” 
ferrule for cable en- 
trance, 


Knurled nut securely 
fastens units together. 


Aimetcl pote ce of || for dependable response in 


brass plated to meet 


Navy specifications. | fabricating and 


No. 101 Series Plugs Ae mA 
P-101-%4” have ceramic insulation | Ia Kr i 

and Sockets have XXX tempering 

Bakelite. : ; 


==. No. 202 Series CMP A4 

ne Sound Plugs and Sock- a 

Es ets have BM 120 y | COLD ROLLE 
. molded Bakelite 


—— s SPRING STEEL 


For complete list- 


ing write today ‘ - ‘ ‘ 
for your copy of Consistent results are certain with CMP spring 


catalog No, 14. steel. Naturally there’s a good reason. It starts 
; with the precision techniques pioneered 
by CMP to bring you all the desired 


HOWARD 3% JONES DIVISION characteristics. It assures you that: 
P18 ee) P . Chemistry is held within proper range 
2460 W.GEORGE ST. CHICAGO 18 for heat treatment response. 


. Width and gauge are accurate to 
closest tolerances. 








. Annealing is controlled for the 
| ideal spheroidization. 
a E a A Y My . Decarburization is held to 
the absolute minimum. 
TELEPHONE TYPE, D.C.—A.C. . Physicals are uniform throughout 
MIDGET TYPE—AIRCRAFT every shipment. 
SPECIALS May we assist you in your 


spring steel problems? 
ENGINEERED TO YOUR REQUIREMENTS 


Sterling Engineering Co, Inc. | coup racts on IHINSTEEL 


LACONIA, N. H. 2° EXTRA LONG COILS less downtime 
e EXTREMELY CLOSE TOLERANCES ... more ports per ton 
e WIDE RANGE OF PHYSICALS AND ANALYSES 


ee . ni ... tailored for your products 


e GAUGES THIN AS .001”_ .... strength with lightness 


AND 


METAL SPECIALTIES | \ | 
Modern plant equipped to 

produce accurate work in 

all metals, GIVES MAXIMUM PRODUCTION PER TON 








Send your specifications to 
us for prompt estimates THE COLD METAL PRODUCTS CO. 


without obligation. 
YOUNGSTOWN 1, OHIO 


LINDEN & CO., Inc. Sales Offices: NEW YORK + CHICAGO + DETROIT 


70-82 Baker Street 
Providence, Rhode Island $T. LOUIS + BUFFALO + DAYTON = LOS ANGELES 
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TT) 


peyote 


— Available in a wide variety of types to meet 
PM: ee eM 
mechanical strength and electrical efficiency. 
Write for catalog. 


BURNDY ENGINEERING CO., INC. 
107 Bruckner Blvd., New York 54, N. Y. 


In Canada: Canadian Line Materials, Ltd., Toronto 13. 
























































































































































































































































































QIKLUG 
QA-B 

























































As eal c) 








J 


























Square D Co., 4040 N. Richards, Milwau 
kee 12, Wis 

Struthers-Dunn, Inc., Philadelphia 7, Pa 

Telechron, Inc., Ashland, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 

Zenith Electric Co., 152 W. Walton 
Chicago, Il 

TRACING CLOTH and PAPER 

Arkwright Finishing Co., Providence, R. 1 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J 
“‘Albanene,’’ ‘‘Phoenix.”’ 

Ozalid Div., General Aniline & Film 
Corp., Johnson City, N. Y 

Post Co., Frederick, 8650 N. Avondale 


Ave., Chicago 18, Ill. 
TRANSFER SWITCHES. See Switches. 


TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp 
Auxiliaries. 

TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp., 35 Water, Cuba, 
N. Y 

Dano Electric Co., 93 Main, Winsted, 
Conn 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Standard Transformer Co., Warren, Ohio 

Weston Electrical Instrument Corp., 582 


Frelinghuysen Ave., Newark 5, N. J 


TRANSFORMERS, POWER CIRCUIT 





Acme Electric Corp., 35 Water, Cuba, 
ma © 

Dano Electric Co., 93 Main, Winsted 
Conn 

Davis & Co., Dean W., 1006 First, Kent 
land, Ind, 

Dongan Electric Mfg. Co., 2979 Franklir 
Detroit 7, Mich 

Eldico of New York, Inc., 44-31 Douglas- 
ton Parkway, Douglaston, N. Y 

General Electric Co,, Apparatus Dept 
Schenectady 5, N. Y¥ 

Gramer Co., 2734 N. Pulaski Road, Chi 
cago 39, Til. ‘‘Gracoil.”’ 

Jefferson Electric Co., Bellwood, Ill 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J. “NWL.’ 

Sola Electric Co 2525 Clybourn Ave., 
Chicago 14, Ill 

Standard Electrical Products Co 401 
Linden Ave., Dayton 3, Ohio ‘“‘Staco.’ 

Standard Transformer Co., Warren, Ohic 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo, 

Westinghouse Electric Corp., P. O tox 
R68, Pittsburgh 30, Pa 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 35 Water, Cuba 
x. = 
Dano Electric 
Conn 
Davis & Co., 
Kentland, Ind 
Federal Telephone and Radio Corp 
Broad, New York 4, N. Y. 
Gramer Co., 2734 N. Pulaski 
cago 39 ‘Gracoil.’’ 
Jefferson Electric Co., Bellwood 
Millen Mfg Co., Inc., 
Exchange, Malden, Mass. 
Nothelfer Winding Laboratories, 
marle Ave., Trenton 3, N. J 
Sola Electric Co., 2525 Clybourn 
Chicago 14, Til 
Standard Electrical 
Linden Ave., 


Co., 93 Main, Winsted 


Dean W., 


1006 =First 
67 


Road, Chi 





Tl 
Tl 
James, 150 
11 Albe 
*“"NWL.’”’ 
Ave 


Products 
Dayton 3, Ohio 


Co., 401 


**Staco.’’ 


TRANSFORMERS, VARIABLE VOLT- 
AGE 

Sola Electric 
Chicago 14, ITIL 

Sorensen & Co., Inc 

Standard Electrical Products Co 401 
Linden Ave., Dayton 3, Ohio. ‘‘Staco.’”’ 

Superior Electric Co., 759 Laurel, Bristol 

Conn. ‘‘Powerstat.’’ ‘‘Seco.’’ 


Co., 


2525 Clybourn Ave 


Stamford, Conr 


TRUCKS, HYDRAULIC LIFT (Hand) 
West Bend Equipment Corp., 233 Water 
West Bend, Wis 


TUBES, CATHODE RAY 
General Electric Co. Electronic 


Dept 
Thompson Rd., Syracuse, N. Y. 


TUBES, ELECTRON (Industrial) 


Federal Telephone and Radio Corp ‘ 
Broad St., New York 4, N. Y 

General Electric Co Electront Dept 
Thompson Rd., Syracuse, N. Y 

Westinghouse Electric Corp P. O. Box 
868, Pittsburgh 30, Pa 

TUBES, METALLIZED GLASS. Sex 
Glass, Technical 

TUBES, PHOTOELECTRIC. Se 
Photoelectric Cells & Tubes. 

TUBING, ALUMINUM. See Aluminun 


TUBING, BERYLLIUM COPPER 


American Brass Co., Waterbury 88, Conn 
Anaconda.’’ 
Superior Tube Co Norristown, Pa. 


Say that you found it in ELECTRICAL MANUFACTURING 


ELEC 











TUBING, BRASS, BRONZE an 
COPPER. See Brass, Bronze ar 
Copper. 

TUBING, FIBRE. See Fibre. 

TUBING, LAMINATED METAL. Se 
Laminated Metals. 

TUBING, MAGNESIUM. See Magne 
sium 

TUBING, MICA. See Mica. 

TUBING, NICKEL and NICKEL 
ALLOY 

General Plate Div., Metals and Control 
Corp., Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall 
New York 5, N. Y. “‘Inco,’’ ‘‘Inconel,’ 
*Monel.”’ 

Superior *Tube Co., Norristown, Pa. 

TUBING, PAPER 

Paramount Paper Tube Corp., 612 
Lafayette, Fort Wayne 2, Ind 

Precision Paper Tube Co., 2035 W 
Charleston, Chicago 47, Ill, 


TUBING, SILVER. 


ver Alloys. 


See Silver and Sil 


TUBING, STEEL. See Steel, Commer 


cial Grades and Forms. 


TUBING and SLEEVING (Extruded 
Plastics) 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. “Turbo.” 

General Electric Co., Plastics Div., Chemi 
cal Dept., Pittsfield, Mass 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6. IIL 

Irvington Varnish & Insulator Co 
Irvington 11, N. J. “*Fibron.’’ 


Mitchell-Rand Insulation Co., 
New York 7, N. Y. 

National Varnished Products Corp., 
Randolph Ave., Woodbridge, N. 
*‘Natvar.”’ 


51 Murray 


207 


National Vulcanized Fibre Co., Wilming 
ton 99, Del. 

New Jersey Wood Finishing Co., Wood 
bridge, N. J 

Surprenant Electrical Insulation Co., Dept 
E. 199 Washington, Boston 7, Mass 

Varflex Corp 305 N. Jay, Rome, N. Y 
(Silicone) ‘‘Synthovar,” ‘*Varglas.”’ 

TUBING and SLEEVING, VAR- 
NISHED FABRIC . 

Bentley, Harris Mfg. Co., Dept., M-5 
Conshohocken, Pa 

Brand & Co., William, 276 Fourth Ave 
New York 10, N. Y. ‘“Turbo.’’ 

General Electric Co., Plastics Div 
Chemical Dept., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Til. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “‘Irv-O-Slot.” 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. “‘Hygrade,’ 
**Mirac.’’ 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J 
‘*Natvar.’” 


Owens-Corning Fiberglas Corp., Dept. 866 


Toledo 1, Ohio ‘‘Fiberglas.’ . . 
Varflex Corp., 305 N. Jay, Rome, N._Y¥ 
Westinghouse Electric Corp., P oO. Box 


868, Pittsburgh 30, Pa. ‘‘Tuffernell.’ 









TUNGSTEN 
(See also Contacts) 

Callite Tungsten Corp., 544-39th, Unior 
City, N. J 

Cleveland Tungsten, Inc., 10200 Meec! 
Ave., Cleveland, Ohio. **Cletaloy,’ 
‘Clevetung.”’ 

Fansteel Metallurgical Corp., North Chi 
eago, Tl 

Mallory & Co., Inc., P. R., Indianapolis 6 
Ind 

UNDERCUTTERS, MICA. See Mica 


Undercutters. 


VALVES, MOTORIZED or SOLENOID 


ACTUATED 

Automatic Switch Co., 49-B E. 11th, New 
York, N. Y. ‘‘Asco.”’ 

Automatic Temperature Control Co., Logar 
St & Germantown Ave., Philadelphia 
44, Pa 

Barber-Colman Co., Rockford, Tl 

Denison Engineering Co., 1199 Dublin 
Road, Columbus 16, Ohio. 

General Electric Co., Apparatus Dept 
Schenectady 5, N. Y. (Thrustor) 

Mercoid Corp., 4223 Belmont Ave., Chi 
eago 41, Ill 

Minneapolis- Honeywell Regulator Co 
9685 Fourth Ave., S., Minneapolis 8, 
Minn 

Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa 






VARIABLE VOLTAGE TRANSFORM- 
ERS. See Transformers, Variable 
Voltage. 


TRICAL MANUFACTURING 


Thermostatic Bimetals 


nde ec 


INDICATING LAMPS 


TYPE 










T2 
Lampholder 








T2PC 


lens-cap 









T2 
UNITS 


T2 lampholder, molded of bakelite, holding lip, dia. 
11/16”. Tip of lamp bulb protrudes sufficiently to be 
removed from front of panel without use of special tool. 


Very low current consumption bulb (0.038 max. amp. 










with 
T2MC 
lens-cap 












NIGHT AND DAY, 













on 24 volts). Series resistor of small size on 120-220- | the modern American has silent, 
440 volts, etc. | unseen slaves working constantly for ‘ : 
T2PC Lens-cap, molded in plastic. his comfort. One signals the furnace ‘ 
T2MC Lens-cap, metal cap with glass lens. when the room temperature drops 





WRITE TODAY FOR CATALOGUE enone. Cne-hnepe ai cum 
ning water just right for his bath. 


The H. R. KIRKL AND C oO . Another trips the switch to the com- 
810 KING STREET MORRISTOWN, N. J. pressor which refrigerates his food 


in the hottest summer. In scores of 


other ways, they provide the precise SS 
SF | 


















control of heat and cold which 


DYKEM STEEL BLUE| "207°" 
living possible. 


Ss T Oo P Ss These noiseless, untiring slaves are 


Chace Thermostatic Bimetals. Rarely 










LOSSES seen by the master, they are the aon 
actuating elements for temperature } 
making dies responsive devices. In the future, as ° 
& templates . : 2. . 
in the past, the designer's ingenuity Lx 






will be aided by the precision of the 
for the layeuts in 35 Chace Bimetals, to bring forth 


few minutes. The more marvels for man's comfort. 

ark blue background one 

makes the scribed layout lines show up in sharp relief, and at the 

same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
In Canada: 444 Pacific Ave., Toronto, Ont. 


simply brush on right 
at the bench; ready 












SIMPLE THERMOSTATIC 
BIMETAL ELEMENT 










SOL-REX 


REG. U. S. PAT. OFF. 


Miniature Incandescent Lamps Cc CE 
for all purposes ae a ry Co 


ite OZ yaa (7IZ7, Oa 


HERZOG 
MSU aN ene eee ae 


12-23 JACKSON AVE LONG ISLAND CITY, N. Y 







JANUARY 1947 


NEED TO KNOW— 


@ where you can get variable 
voltage transformers? 


@ who makes thermoplastic wire? 


@ what companies you can get 
in touch with for data on 
timers? 


@ who makes a particular type of 
switch? 


@ what steel producers can sup- 
ply stainless tubing? 


@ the name and address of the 
company making a certain 
(trade named) finish? 


@ what companies now supply 
fibre-glass tape? 


OR quick answers to these and thousands 
of similar questions relating to supply 


sources and product identification — consult 
the GUIDE TO BUYING on pages 254-282. 


This handy index to the products and ser- 
vices of ELECTRICAL MANUFACTURING 
advertisers is resumed, with this issue, as a 
regular monthly feature. 


Use this always up-to-the-minute guide to 
help you in your specifications of materials 
and metals, electrical and mechanical parts, 
equipment and finishes — whatever you may 
need for the design and fabrication of your 
electrically operated products. __ 












VARNISHED FABRICS. See Fabrics, Raymond Mfg. Co. Div. Associated Sprir 


i Cc Corry, Pa. 
insulating. Reliable Spring & Wire Form Co., 31¢ 
VARNISHES. COMPOUNDS AND Fulton Road, Cleveland 9, Ohio. 
RESINS, INSULATING 


WIRE, MAGNET 
Acme Wire Co., 1255 Dixwell Ave., Ne 
Haven 14, Conn. 
Belden Mfg. Co., 
Chicago 44, IIl. 
Chase Brass & Copper Co., Inc., 


Acme Wire Co., 1255 Dixwell Ave., New 


Haven, Conn. 
Bakelite Corp., Unit of Union Carbide & 


cae Corp., 30 E. 42nd, New York 17, 
Brand & Co., William, 276 Fourth Ave., 


4617 W. Van Bure: 
Water 


7 ee o bury 91, Conn. 
New York 10, N. Y. ‘*‘Turbotuf. . > 
Electric Auto-Lite Co., Port Huron, Mien 
ee ae ae. an Aen, ““Formvar,” ‘'VegaChromoxide.” 
ew Yor ‘ uma: . Essex Wire Corp., Fort Wayne 6, Ind 
Dolph Co., John C., 1060 Broad, Newark “"Extra-Test.’’ 
Seen? J, Chinglak,” Electric Lac- General Electric oy Agoaretes Dept 
Schenectady 5, N. Y. ‘‘Formex.” 
du Pont de Nemours & Co., Inc 1. , . ; 7 
> Hudson Wire Co., Winsted Div., Win 
~~ Dept., Room 1312, fae sted, Conn. : f 
Dures ‘Plastics & Chemicals, Inc., 612 Backbestos Products| Corp., 830 Nicol 
Walck Road, North Tonawanda, N. Y. moe edie Case. an N. ¥. 
General Mestrie Co, Sention RIMA- 1268, ; P cs 
esin an nsulation aterials Div. . 1 
Champea! Dept., Schenectady 5, N. Y. WIRE, NICKEL. See Nickel. 
lyptal.’’ 
George Co., P. D., St. Louis, Mo. ‘‘Pedi- WIRE, RESISTANCE + 
gree.” Boston Insulated Wire & Cable Co 


Insulation Manufacturers Corp., 


565 W. 
Washington Blvd., 


Chicago 6. Ill. 


Dorchester 25, Mass. : _ 
Driver-Harris Co., Harrison, N. J. ‘Ad 


Interchemical Corp., Finishes Div., Dept. vance,”’ ‘‘Chromax,’’ ‘‘Nichrome.”’ 
EM-11, 850 Fifth Ave., New York 1, Hoskins Mfg. Co., Detroit 8 Mict 
N.Y. “‘Chromel,”” ‘*Copel.”’ 

Irvington Varnish & Insulator Co., Irving- Jelliff Mfg. Corp., C. O., 48 Pequi ot 
ton 11, N. J. Road, Southport, Conn. ‘‘Kanthal.’ 

ee re. Dept. 24, Schenectady 
1 I ¥. “Mi . Silver; Nicke) 

Mitchell-Rand Insulation Co., Ine., 51 a. SILVER - a ; 

uy urray. New York 7, N. Y. ees 

Monsanto Chemical Co., Plasties Div., : 

Springfield 2, Mass. ‘‘Thalid.” WIRE STRIPPERS. See Strippers, 
Wire. 

VARNISHES, FINISHING. See Lac- am 
quer, Enamels and Varnishes. WIRE, TUNGSTEN. See Tungsten 

VARNISHES, INSULATING. See WIRE AND CABLE, BARE. . 
Varnishes, Compounds and Resins. American Brass Co., Waterbury 88, Conn 

“Anaconda.” 5 “toveland 

V-BELTS. See Drives, V-Belt. —- Steel & Wire Co., Cleveland 

Bridgeport Brass Co., Bridgeport 2, Conn 

VIBRATOR CONVERTERS Bristol Brass Corp., Bristol, Conn 

American Television & Radio Co., St. Cornish Wire Co, Inc., 15 Park Row, 
Paul 1, Minn. “ATR.” New York 7,.N. Y. ‘‘Corwico.”’ 

Mallory & Co., Ine., P. R., Indianapolis 6, Electric Auto-Lite Co., Port Huron, Mich 
=e. Flexo Wire Co., 70 W. First, Oswego 

N. Y. (Flexible Braid) 

VOLTAGE REGULATORS. See Regu- General Electric Co., Apparatus Dept 
lators, Voltage; Transformers, Vari- Schenectady 5, N. Y. 7 
able Voltage. Hudson Wire Co., Winsted Div., Winsted, 

Conn. 
“ . Rome Cable Corp., Rome, N. Y. 

VOLTMETERS. See Instruments Scovill Mfg. Co.. Waterbury 91, Conn. 

VOLUME CONTROLS, RADIO. See wire AND CABLE, INSULATED 

esistors; Rheostats. Achetes (A) 
Rubber (B) 

WASHERS, BEARING. See Bearings Varnished Fabric (C) 

& Bushings. Thermoplastic (T) 
Coaxial Cable (X) 

WASHERS, INSULATING. See Speci- American Eiertetoal Heater Co., Detroit 2, 
( > Mich. (B) 
fic Material. American Steel & Wire On.,, Chenions, 

Ohio. **Amerbestos,”’ **Amerclad,”’ 

WASHERS, METAL. See Fasteners. ‘‘Ampyrol,” ‘‘USS’ (ABCT). 

Ansonia Electrical Div., Noma Electric 

WAXES :AND COMPOUNDS Corp., Ansonia, Conn. (BT) 

Bakelite Corp., Unit of Union Carbide & Belden Mfg. Co., 4617 W. Van Buren 


Chicago 44, Ill. (ABTX) 
N. 2. Boston Insulated Wire a Co., Dor 
Biwax Corp., 3445 Howard, Skokie, Ill. chester 25, Mass. (BTX). 
Federal Telephone & Wadio Corp., 67 Brand & Co., William, 276 Fourth Ave 
Broad, New York 4, N. Y. New York 10, N. Y. “‘Turbotherm’’ (T) 
General Electric Co., Section RIMA-1268, Collyer Insulated Wire Co., 245 Roosevelt 


a Corp., 30 E. 42nd, New York 17, 


Resin & Insulation Materials Div., Ave., Pawtucket, R. I. (ABCT) 
Chemical Dept., Schenectady 5, N. Y. Cornish Wire Co., Inc., 15 Park Row, 
Dept. 24, Schenectady New York, 7, N. Y. ‘‘Corwico’’ (BT) 


Mica Insulator Co., 
1, N. 


» NN. . Electric Auto-Lite Co., Port Huron, Mich 
Mitchell-Rand 


Insulation Co., Inc., 51 (AB) 
N. ¥. 


Murray, New York 7, — or Corp., Fort Wayne 6, 
nd. 
WEDGES AND PEGS, ARMATURE Federal Telephone and Radio Corp., 67 
nen a Corp., 565 W. = New York 4, N. Y¥, “‘Intelin” 
ashington Blvd., Chicago 6, IIL. 99.1919 
G 1 Electric Co., Section W 22-1212, 
— a Co., Dept. 24. Schenectady keotianee. and Merchandise Dept., Bridge- 
National Vulcanized Fibre Co., Wilming- ot _"Flamenol."" Former,” 
eunlbce Paranite Wire and Cable Div., Essex Wire 
ean ae EQUIPMENT oe. re 6, Ind. “Dread 
‘edera c Wel ‘i 
Warren, ito Seodteee 240 Dana, Rhode Island Insulated Wire Co. > 
Lincoln Electric Co., 12818 Coit Road, 50 Burnham Ave., Cranston, . 


Cleveland s, Ohio (Are). **Besto-Wire” (A) 


Taylor-Winfi Rockbestos Products Corp., 830 Nicoll, 
“(Recistame} “EN? wa, Che New Haven 4, Conn. ‘‘Firewall’’ (ABCT) 


(BT) 


Westinghouse Electric Corp., P. O. Box Rome Cable Corp., Rome, N.Y. m. 1. 


868, Pittsburgh 30, Pa. (Are). “Flex- Royal Electric Co., Inc., Powtamse, 
are. 


Surprenant Electrical Insulation Co., Dept. 


WHEELS, FAN AND BLOWER 199 Washington, Boston 7, Mass 
Janett Mfg. Co., Sif y (TX) 
co 6. m° , 7. eynee, United States wy Or, yp ee ¥ 
Torrington Mfg. Co., 62 } ranki . the Americas, ew or N. 
ton, Conn. atrotor,” cae, Sones ‘*Ru-Laytex”’ (BT) 
WIRE FORMS WIRING HARNESSES. See Cord Sets. 
Accurate Spring Mfg. Co., 3817 W. Lake, 
eco” te - WORMS AND WORM WHEELS. See 
arnes -. allace (Div. Associated . ing 
Spring Corp.), Bristol, < a Gears and Pinions. 
Cuyahoga Spring Co., 10270 Berea Road, 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits. 

YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 
New Jersey Zinc Co., 160 Front, 
York 7, N. Y. “‘Horsehead.”’ 


Say that you found it in ELECTRICAL MANUFACTURING 


Cleveland 2, Ohio. 
Gibson Co., William D. (Div. Associated 
Spring Corp), 1800 Clybourn Ave., 


Chicago 14, Til. 
Hubbard Spring Co., M. D., 525 Central 
Lansdale, Pa. 


Ave., Pontiac 12, Mich. 
Hunter Pressed Steel Co., 

Lewis Spring & Mfg. Co., 2646 North New 
Ave., Chicago 47, Ill. 


ELECTRICAL MANUFACTURING 
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(AVERAGE) 


BELOW MARKET 


New “Fixed-Price” Policy 


(, sppties to 31 Important Types 
© of General Production Tools. 


Purchasing can be done either 

directly with the 33 W.A.A. 

Regional Offices or with any 
/ of moré than 3000 “approv- 
_ ed'ydealers, 


| One low’ price everywhere, 
\ any office, dealer, or site sale. 


Neo waiting for priorities, come 
plicated figuring of prices or 
other delays. 


Chieck the next pages for de- 
tails of this new high-speed 


sales program. 































2-1/2 MSV (Floor) 1-1/8" drill capacity, 16" swing, 2 spindle $ 449.00 
BORING MACHINE — HORIZONTAL, PRECISION, BRIDGE TYPE, 24/2 MEY Fe) t- ae drill capacity, ie swing, 4 wade 1810.00 
SINGLE END 31/2 MSY (Flees 1-1/8" dil capacity 24" swing, | spindle 281.00 
2-1/2 MSV tFleet) 1-1/8" drill capacity, 24" swing, 2 spindle 469.00 
en ee eee ee ee 2.1/2 MSV (Flr 1-1/8" rl eapaity, 20" swing, § spindle 1033.00 
, " "oan : 268 
MODEL SIZE AND CAPACITY SALES PRICE : 1 bated ~~ . Ve = eee . ar ; wiedle anus 
3-V Belted (Floor 1-1/4" drill capacity, 24" swing, 3 spindle 632.00 
2112-A Single End 6" diameter bore, x 12" table travel $ 720.00 , 
2112-A Single End 6" diameter bore, x 15" table travel 655.00 Manufacturer: AVEY DRILLING MACHINE CO., CINCINNATI, OHIO 
112-C Single End 8" diameter bore, x 16" table travel 1036.00 1-MA-6 Floor, Box Column 1/2" drill capacity, 15" swing, 1 spindle $ 175.00 
112-€ Single End 8" diameter bore, x 20" table travel 1139.00 2-MA-6 Floor, Box Column 7/8" drill capacity, 15" swing, 1 spindle 243.00 
Manufacturer: THE HEALD MACHINE COMPANY, WORCESTER, MASS.- 2-MA-6 Floor, om — ie = o£. s swing, : —= $ - - 
" di P 1993.00 2-MA-6 Floor, Box Column rill capacity, 15" swing, 3 spi 
4 B - masts Standard Sintie End " — - : i" table — . 1451.00 2-MA-6 Floor, Box Column 7/8" drill capacity, 15" swing, 4 spindle 856.00 
47-A Bore-Matic, Standard, Single End 9" diameter bore, x 13-5/8" table travel 1178.00 2-MA-6 Floor, Box Column 7/8" drill capacity, 24" swing, 4 spindle 710.00 
417-A Bore-Matic, Special, Single End 9" diameter bore, x 15" table travel 1186.00 2-MA-6 Floor, Box Column 7/8" drill capacity, 24" swing, 5 spindle 877.00 
" di , 714.00 2-MA-6 Floor, Box Column 7/8" drill capacity, 24" swing, 6 spindle $ 1044.00 
Po = Mat, Siege End er diameter i i 1 table vavel 714.00 2-MA-6 Floor, Box Column 7/8" drill capacity, 30" swing, 3 spindle 729.00 
49 Bore-Matic, Standard, Single End 6" diameter bore, x 12" table travel 1116.00 * : _ Floor, Box Column . yea fees ae ; aes on ” 
Floor, Box Column : i ity, ] i y 
Manufacturer: STOKERUNIT CORPORATION, MILWAUKEE, WIS. 3-MA-6 Floor, Box Column 1-1/4" drill capacity; 24" swing, 1 spindle 390.00 
i Single End 4" diameter bore, x 9" table travel 354.00 , : ‘ acai . 1083. 
Med. 28 Hora Sig x W amet br, 11" tant eno $A Fest ber one Ue meme emcee | $e 
3-BMA-1 Floor, Box Column 1-1/4" drill capacity, 24" swing, 1 spindle 279.00 
3-BMA-1 Floor, Box Column 1-1/4" drill capacity, 24" swing, 3 spindle 754.00 
miSumirtniwceccnene | Ta/auGqcn-seamat aguas | St 
0. ard Floor, Box Column : i ; ; i 
DRILL PRESS — FLOOR TYPE SINGLE OR MULTIPLE SPINDLE Manufacturer: BUFFALO ones COMPANY, BUFFALO, N. Y. 
See RRNGe teat tferetcm amt | Vegan emt ae | § a9 
, Floor, Box Column, “Motor Spindie” i ity, ing, } Spi : 
Renate : ALLEN—CHARLES C. ALLEN CO., BARRE, MASS. Model 2 Floor, Box Column, “Motor Spindie” 7/8" drill capacity, 26" swing, 1 spindle 266.00 
MODEL SIZE AND CAPACITY SALES PRICE 
HMD—Super Speed (Floor 5/16" drill capacity, 16" swing, 3 spindle $ 511.00 
HMD— Super Speed (Floor) 5/16" drill capacity, 16" swing, 4 spindle 657.00 
HMD—Super Speed (Floor) 5/16" drill capacity, 16" swing, 6 spindle $ 948.00 
HMD—Super — (Floor) 5/16" drill capacity, 24" swing, 1 spindle 229.00 
HMD—Super Speed (Floor) 5/16" drill capacity, 24" swing, 2 spindle 382.00 
HMD— Super Speed (Floor) 5/16" drill capacity, 24" swing, 3 spindle 535.00 &e 
ae t Lo * Manufacturer: CANEDY-OTTO MFG. CO., CHICAGO HEIGHTS, ILL. 
' No. 5000-FV Floor, Box Column | 3/8" drill capacity, 16" swing, 1 spindle $ 172.00 
Manufacturer: EDLUND MACHINERY CO., INC., CORTLAND, N. Y. 
2-KH (Floor) 5/8" drill capacity, 14" swing, 1 spindle $ 177.00 1-B-7" Floor Type 3/8" drill capacity, 14" swing, 1 spindle 6 140.00 
2-KH (Floor) 5/8" drill capacity, 14" swing, 2 spindle 279.00 1-B-7" Floor Type 3/8" drill capacity, 14" swing, 2 spindle 239.00 
2-KH (Floor) 5/8" drill capacity, 14" swing, 3 spindle 381.00 1-B-7" Floor Type 3/8" drill capacity, 14" swing, 3 spindle 330.00 
2-KH (Floor) 5/8" drill capacity, 14" swing, 4 spindle 483.00 1-B-7" Floor Type 3/8" drill capacity, 14" swing, 4 spindle 391.00 
2-KH (Floor) 5/8" drill capacity, 14" swing, 6 spindle 687.00 1-B-7" Floor Type 3/8" drill capacity, 14" swing, 6 spindle 604.00 
2-KH (Floor) 5/8" drill capacity, 24" swing, 1 spindle $ 185.00 1-B-12" Floor Type 3/8" drill capacity, 24" swing, 1 spindle $ 152.00 
2-KH (Floor) 5/8" drill capacity, 24" swing, 2 spindle 295.00 1-B-12" Floor Type 3/8" drill capacity, 24" swing, 3 spindle 348.00 
2-KH (Floor) 5/8" drill capacity, 24" swing, 3 spindle 394.00 1-B-12" Floor Type 3/8" drill capacity, 24" swing, 4 spindle 411.00 
2-KH (Floor) 5/8" drill capacity, 24" swing, 4 spindle 513.00 2-B- 8" Floor Type 3/4" drill capacity, 16" swing, 1 spindle 195.00 
2-KH (Floor) 5/8" drill capacity, 24" swing, 6 spindle 732.00 2-B- 8" Floor Type 3/4" drill capacity, 16" swing, 2 spindle 356.00 
2-MSV (Floor) 7/8" drill capacity, 16" swing, 1 spindle $ 240.00 2-B- 8" Floor Type 3/4" drill capacity, 16" swing, 3 spindle $ 524.00 
2-MS (Floor) 7/8" drill capacity, 16" swing, 2 spindle 449.00 2-B- 8" Floor Type 3/4" drill capacity, 16" swing, 4 spindle 691.00 
2-MS (Floor) 7/8" drill capacity, 24" swing, 2 spindle 469.00 2-B- 8" Floor Type 3/4" drill capacity, 16" swing, 6 spindle 1025.00 
2-MS (Floor) 7/8" drill capacity, 24" swing, 4 spindle 910.00 3-B-12" Floor Type 3/4" drill capacity, 24" swing, 1 spindle 208.00 
2-MS (Floor) 7/8" drill capacity, 30" swing, 3 spindle 718.00 3-B-12" Floor Type 3/4" drill capacity, 24" swing, 2 spindle 378,00 
2-V Belted (Floor) 7/8" drill capacity, 16" swing, 1 spindle $ 184.00 3-B-12" Floor Type 3/4" drill capacity, 24" swing, 3 spindle $ 588.00 
2-V Belted (Floor) 7/8" drill capacity, 16" swing, 2 spindle 266.00 3-B-12" Floor Type 3/4" drill capacity, 24" swing, 4 spindle 775.00 
2-V Belted ( Floor) 7/8" Crill capacity, 16" swing, 4 spindle 440.00 3-B-12" Floor Ty 3/4" drill capacity, 24" swing, 6 spindle 1019.00 
2-V Belted (Floor) 7/8" drill capacity, 24" swing, 3 spindle 382.00 2-MS-12" Floor Type 3/4" drill capacity, 30" swing, 2 spindle 468.00 
2-V Belted (Floor) 7/8" drill capacity, 30" swing, 1 spindle 196.00 4-B-12" Floor Type 1" drill capacity, 24" swing, 1 spindle 293.00 





CHECK THIS 
COMPLETE LIST 


If tools of the type you need are 
included send today for WAA’s 
catalog giving all sizes and models 
together with the fixed prices for 
purchases made anywhere in the 
U. S. Simply write, wire or phone 
the nearest WAA office listed on 





the 4th page of this advertisement. 


Boring Machine—Horizontal, 


Precision, 


Bridge Type, Single and Double End 


Chucking Machine—Automatic, 


Multiple Spindle Type 


Chucking Machine—Single Spindle Auto- 
matic, Horizontal Turret Type Machine 
Chucking Machine—Six Spindle Automatic, 


Horizontal 


Drilling Machine or Drill Press—Bench or 


Floor, Single or Multiple Spindle 


Gear Cutting Machine for Straight Bevel 


Gears, (Not Planer Type) 
Gear Hobber—Horizontal 


Gear Hobber—Vertical, Universa: 


Gear Shaper—For External Spur Gears Only 
Gear Shaper—For Spur Gears, External or 


Internal 


Gear Shaper—For Spur and Helical Gears, 


External and Internal 


Gear Tooth Shaver—For External and In- 


ternal Gears (Rotary Type Machine) 


Gear Tooth Grinder—Generating Type, for 


Spur and Helical Gears 


Gear Tooth Grinder—For Spur Gears, 


External and Internal 


(Formed Wheel Type Machine) 


Grinders—Centerless 
Grinder—Crank Pin Grinders 


Vertical, 


Grinders—Plain External Cylindrical 
Grinder 


Grinder—Internal, Cylindrical, Automatic 
Sizing 
Grinder—Internal Cylindrical 
(Hydraulic Feed Machine) 
Grinder—Internal Cylindrical, Hydraulic 
Feed, for Hole and Face Grinding. 
Grinder—Surface, Rotary Table Type 
Lathe—Multiple Tool, Not Automatic, 
Manufacturing Type Production Lathe 
Milling Machine—Automatic and 
Manufacturing Knee Type 
Milling Machine—Plain Bed Type, 
Horizontal Spindle Machines 
Milling Machine—Vertical, Knee Type 
(Not Including Bench Type) 
Polishing and Buffing Machine—Bench and 
Floor 
Profiling Machine—Vertical, Fixed Bed 
Type, Single and Multiple Spindle 
Tapping Machine—Vertical, Single or 
Multiple Spindle 
Thread Grinding Machines 
Thread Milling Machine 
Turret Lathe—Ram Type, Plain and 
Universal 


ALL TOOLS SUBJECT TO PRIOR SALE 


My 
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Morvfacturer: FOOTE-BURT COMPANY, CLEVELAND, OHIO 

DE-1 Floor, Box Column 3/16" drill capacity, 14" swing, 1 spindle 127.00 
~ 2 Floor, Box Column ie" aril cabenly 10" swine, { sone owe 
Mod. 2 Floor, Box Column ie Grill ae 16" swing, 2 spindle 255.00 
Mod. 2 Floor, Box Column 7/8" drill capacity, 16" swing, 6 spindle $ 706.00 
Mot. 2 Floor, Box Column 7/8" drill capacity, 24" swing, 1 spindle 156.00 
Mot.  2Floor, Box Column 7/8" drill capacity, 24" swing, 2 spindle 274.00 
Mod. 2 Floor, Box Column 7/8" drill capacity, 24" swing, 3 spindle $ 391.00 
Mod. 2 Floor, Box Column 7/8" drill capacity, 24" swing, 4 spindle 510.00 
Mod. 2 Floor, Box Column 7/8" drill capacity, 24" swing, 6 spindle 745.00 
Mod. 3 Floor, Box Column 1-1/4" drill capacity, 24" swing, 1 spindle $ 279.00 
Monufacturer: THE FOSDICK MACHINE TOOL CO., CINCINNATI, OHIO 
No. 4 Floor, Box Column 7/8" drill capacity, 24" swing, 1 spindle $ 255.00 
Wo. 4 Floor, Box Column 7/8" drill capacity, 24" swing, 3 spindle 601.00 
No. 4 Floor, Box Column 7/8" drill capacity, 24" swing, 4 spindle 793.00 





No. 4B. M. Floor, Box Column 1” drill capacity, 16" swing, 1 spindle 


No. 4 B. M. Floor, Box Column 1" drill capacity, 16" swing, 2 spindle 293.00 
No. 4B. M. Floor, Box Column 1" drill capacity, 24" swing, 1 spindle 307.00 
Wo. 4B. M. Floor, Box Column 1" drill capacity, 24" swing, 4 spindle 1009.00 
Wo. 5 B. > Floor, Box Column 1-1/2" drill capacity, 24" swing, 1 spindle $ 722.00 
No. 5B. M. Floor, Box Column 1-1/2" drill capacity, 24" swing, 2 spindle 790.00 
We. 5 B. M. Floor, Box Column 1-1/2" drill capacity, 24" swing, 6 spindle 2219.00 


a 


. 
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Manufacturer: LELAND GIFFORD COMPANY, WORCESTER, MASS. 


No. 1-LMS Floor, Motor Spindle 3/8" drill capacity, 12" swing, 1 spindle $ 156.00 
No. 1-LMS Floor, Motor Spindle 3/8" drill capacity, 12" swing, 2 spindle 274.00 
No. 1-LMS Floor, Motor Spindle 3/8" drill capacity, 12" swing, 3 spindle 414.00 
No. 1-LMS Bench, Motor Spindle 3/8" drill capacity, 20" swing, 1 spindle 147.00. 
No. 1-LMS Bench, Motor Spindle 3/8" drill capacity, 20" swing, 4 spindle 527.00 
No. 1-LMS Floor, Motor Spindle 3/8" drill capacity, 20" swing, 1 spindle 168.00 
No. 1-LMS Floor, Motor Spindle 3/8" drill capacity, 20" swing, 2 spindle $ 308.00 
No. 1-LMS Floor, Motor Spindle 3/8" drill capacity, 20" swing, 3 spindle 449.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 14" swing, 1 spindle 275.00 
No. 2-LMS-Floor, Motor Spindle 7/8" drill capacity, 14" swing, 2 spindle 475.00 
No. 2-LMS Floor, Motor Spindie 7/8" drill capacity, 14" swing, 3 spindle 691.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 14" swing, 4 spindle $ 907.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 14" swing, 5 spindle 1109.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 14" swing, 6 spindle 1312.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 20" swing, 1 spindle 285.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 20" swing, 2 spindle 491.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 20" swing, 3 spindle $ 714.00 
No. 2-LMS Floor, Motor Spindie 7/8" drill capacity, 20" swing, 4 spindle 935.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 20" swing, 6 spindle 1349.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 26" swing, 1 spindle 297.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 26" swing, 2 spindle 514.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 26" swing, 3 spindle $ 751.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 26" swing, 4 spindle 984.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 26" swing, 5 spindle 1206.00 
No. 2-LMS Floor, Motor Spindle 7/8" drill capacity, 26" swing, 6 spindle 1426.00 
No. 3-MS Floor, Motor Spindle 1" drill capacity, 24" swing, 1 spindle $ 427.00 
No. 3-MS Floor, Motor Spindle 1" drill capacity, 24" swing, 2 spindle 780.00 
No. 3-MS Floor, Motor Spindle 1" drill capacity, 24" swing, 3 spindle 1154.00 
Manvfacturer: THE TAYLOR AND FENN COMPANY, HARTFORD, CONN. 

Mod. $ Floor, Box Column | 3/8" drill capacity, 16" swing, 6 spindle | $ 477.00 


Manufacturer: THE TOLEDO GENERAL MFG. CO., TOLEDO, OHIO 


Model KTV Floor, Box Column | 7/8" drill capacity, 24" swing, 4 spindle $ 155.00 


GRINDER — INTERNAL CYLINDRICAL, (HYDRAULIC FEED 
MACHINE) 


Manufacturer: BRYANT CHUCKING GRINDER CO., SPRINGFIELD, VT. 
MODEL AND DESCRIPTION 





SIZE AND CAPACITY 





SALES PRICE 







Model 16-16 Internal Grinder, Hydraulic Feed 
Model 16-22 Internal Grinder, Hydraulic Feed 
Model 16C-16 Internal Grinder, Hydraulic Feed 


Model 16F-28 Internal Grinder, Hydraulic Feed 
Model 24-26 Internal Grinder, Hydraulic Feed 
Model 24-36 internal Grinder, Hydraulic Feed 


16" swing x 13" stroke 
22" swing x 13" stroke 
16" swing x 13" stroke 
28" swing x 13" stroke 


26" swing x 16" stroke 
36" swing x 16" stroke 


$1475.00 
1668.00 
1647.00 









































Model 241-26 Internal Grinder, Hydraulic Feed 26" swing x 24" stroke $2589.00 
Model 112M Internal Grinder, Hydraulic Feed 16" swing x 9" srroke 2292. 
Model 16-38 Internal Grinder, Gap Bed 38" swing x 9" stroke 1800.00 
Manufacturer: THE HEALD MACHINE COMPANY, WORCESTER, MASS. 

Model 81 Plain Chucker, Internal Grinder, Hydraulic Feed 9" swing x 3" stroke $1122.00 
Model 72-A-3 Plain Chucker, Internal Grinder, Hydraulic Feed | 1-1/2" swing x 12" stroke 1327.00 
Model 72-A-5 Plain Chucker, Internal Grinder, Hydraulic Feed | 11-1/2" swing x 20-5/8" str. 1415.00 


Model 74 Plain Chucker, Internal Grinder, Hydraulic Feed 
Model 172, Gap, Plain, internal Grinder, Hydraulic Feed 


24" swing x 15" stroke 
36" swing x 13" stroke 





DELIVERY ber 















PROFILING MACHINE — VERTICAL, FIXED BED TYPE, 
SINGLE AND MULTIPLE SPINDLE 


Or 
Manufacturer: THE FREW MACHINE COMPANY, PHILADELFHIA, PA. 





MODEL AND DESCRIPTION SIZE SALES PRICE 





$ 793.00 


No. 6-A Single Spindle 24" x 36" table size | 


gains 


‘ 


; 


(average) 
‘BELOW MAR ane? 


ih tae Cae 


Manufacturer: MOREY MACHINERY COMPANY, INC., NEW YORK, N. Y. 


No. 12-M Single Spindle 23" table travel ’ | 
No. 12-M Two Spindle 23" table travel 


Manufacturer: PRATT AND WHITNEY DIVISION, HARTFORD, CONN. 






No. M-1693 Single Spindle, No. 12-B 20" table travel $ 731.00 
No. M-1693 Two Spindle, No. 12-B 20" table travel 844.00 
No, M-1482 Single Spindle 32" table travel 1675.00 








GEAR TOOTH GRINDER — GENERATING TYPE, FOR SPUR 
AND HELICAL GEARS 


Manufacturer: THE FELLOWS GEAR SHAPER CO., SPRINGFIELD, VT. 





MODEL AND DESCRIPTION SIZE AND CAPACITY SALES PRICE 





No. 12 Spur and Helical, External only $ 1117.00 


Manufacturer: PRATT AND WHITNEY DIVISION, HARTFORD, CONN. 


12" pitch diameter x 1-1/2" face width 











M-1635 Spur 10- 1/4" pitch diameter x 6" face width $ 1791.00 
M-1639 Helical 10-11/16" pitch diameter x 6" face width 2528.00 
M-1679 Helical, Two Wheel 10-11/16" pitch diameter x 1-1/4" face width 3300.00 
M-1838 Helical 18- 1/2" pitch diameter x 6" face width 4292.00 


. Sales to priority claimants, which include Federal Agencies, 
I= Certified Veterans, World War II, and subsequent priority 
claimants, will be made in proper sequence as required 
by law. 


Exporters: Your business is solicited. If sales are conducted 
at various levels, you will be considered as a wholesaler. 
Any inquiries regarding export control should be referred 
to Office of International Trade, Department of Commerce, 
Washington, D. C. 






























































































To make purchases visit any of the W.A.A. offices listed 
below; your regular machine tool dealer, or any W.A.A. 
Machine Tool Site Sale advertised in your local paper. You 
can arrange on the spot for immediate purchase.. Remem- 
ber, however, that the particular machine you want may be 
located elsewhere and shipping times these days are still 
uncertain. But you will not have to wait for lengthy clear- 
ances of priorities on nation-wide search of stocks. The 


machines are available for immediate sale. 










THERE IS A 


WAA REGIONAL OFFICE 
NEAR YOU 


(starred offices have the longest and 
most complete inventories of surplus 
machine tools—but stocks are ex- 
tensive in all offices, Watch your 
newspaper for special machine tool 
sales in your area). 





W.A.A. announced last month its 


important New Price Policy on 31 
types of General Production Tools. 


Offices located at: 










Atlanta Helena Omaha 
Birmingham Houston *PHILADELPHIA 
But just as a reminder here is how W.A.A.'s Charlotte Kansas City, Mo. — 
etnichimieniaetmebona ceases taranee Sat touai” 
new price has been set for ine; incin os Angeles *ST. LOU! 
P ee ae eee *CLEVELAND Louieville San Antonio 
Model 2K Kearney and Trecker Milling Ma- —. wre mae ee 
ss ‘ *DETROIT New Orleans Spokane 
chine, vertical knee type; W.A.A. S.C. Code Fort Werth *NEW YORK Toe 





3417-23-20-28. 


Peles Glow). « «sc es te tlw 6 BREERO 
Previous W.A.A. Sales Price (based 
on depreciation primarily) oe oe 4,091.00 of A C be : fe E T © | o L 
Average Market Value . .... . 2,556.00 
New W.A.A. Sales Price . . . . . . 2,045.00 Ss A L E Ss D } Vv i Ss t °o N 
Available forrebvilding . . . . . . 511.00 


686-2 


Steer gerry oe 





RUGGED Screw Terminals 
fo. a RUGGED Rheostat 


The sturdy screw terminals 

are integral with the mas- 

sive ceramic winding core— 

a great core that gives 25% 

more capacity. These solid 
screw studs cannot be 
deformed nor ripped 
loose. 

And this is only one of 
several exclusive fea- 
tures of this line of rheo- 

stats, ranging from 50 to 
500 watt capacity. 

Our 10 watt and 25 watt 
rheostats also, and many 
different types of Hardwick- 
Hindle resistors, offer other 
exclusive advantages. - 

Write us today. Our en- 
gineers are at your service. 


® HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 

Subsidiary of THE NATIONAL LOCK WASHER COMPANY 

NEWARK 5, N. J. SSTABLISHED 1006 U.S. A. 


BURNLEY 


THE ORIGINAL 
“BUR A FAVORITE 
SOLDERING TOY FOR 45 YEARS 
SS ey : 
MAKES SOLDER FLOW 


vodervaltne’ Uaberatartes QUICK AND FAST 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 





SALESMAN 


Calling on all department, chain, hardware and drug stores 
in Washington, Baltimore and nearby Virginia. Known to 
both retail and wholesale trades. 

STRAIGHT COMMISSION BASIS: 


no expenses; no drawing; no guarantee. Box J-83. 


WANTED 


300 to 400 feet of overhead conveyor, complete with track, 
turns, drives, and etc. for carrying small parts. 2-—-24” 
diameter straight type, free air, 7450 CFM, belt driven ven- 
tilating units, Paasche type or equivalent, with or without 
motors, new, used or rebuilt. 2—18” diameter straight type, 
free air, 4700 CFM, belt driven ventilating units, Paasche 
type or equivalent, with or without motors, new, used or 
rebuilt. Box J-84. 
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Make Money out 
of thin Air! 


ee 
When sales are endangered because of pro- 
duction difficulties, get materials, replacement 
parts, tools, dies, and needed machinery the 
fastest way! Specify Air Express! 

No supplier or wholesaler is more than a 
matter of hours away when you specify Air 
Express delivery. And the costs are surprisingly 
low — drastically reduced from prewar rates. 
Let Air Express solve your shipping problem 
— how to get it or deliver it quickly! Use this 
high-speed service to keep production flowing 
— and profits up! 


Specify Air Express-a Good Business Buy 


Shipments go everywhere at 
the speed of flight between 
principal U. S. towns and 
cities, with cost including 
special pick-up and delivery. 
Same-day delivery between 
many airport towns and cities. 
Fastest air-rail service to and mae 
from 23.000 off-airline communities in the United States. 
Service direct by air to and from scores of foreign countries 
in the world’s best planes, giving the world’s best service. 


RATES CUT 22% SINCE 1943 (U SA.) 
149 | $1.00 | $1 00) $1.00 $0.23 
ae 6|lCU1 oO? i138 2.30 


| INTERNATIONAL RATES ALSO REDUCED 


GETS THERE FIRST ——— 


Write Today for the Time and Rate 
Schedule on Air Express. It contains 
illuminating facts to help you solve 
many a shipping problem, Air Express 
Division, Railway Express Agency, 230 
Park Ave., New York 17. Or ask for it 


at anv Airline or Railway Express office. 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 












RELAYS 


Crisp action, Durable construction. Low power con- 
sumption. Light, intermediate and heavy-duty types for 
sensitive, transfer, time delay, antenna change-over, 


break-in, and latch-in operation. (Illustration at left) 


Withstand heat, moisture, vibration, and other adverse 
operating conditions. Regular line includes wide range 
of types, sizes, ratings, terminals, mountings and en- 


closures. (Illustration at right) 





Operate smoothly. Durable contacts. Line includes wid- 
est range of sizes, tapers, and current ratings from tiny 
ring-types for radio to huge multiple assemblies for 


heaviest industrial use. (Illustration at left) 


WARD LEONARD 


oy) 


Electric Control =@@2 Devices since 1892 


(a 


WARD LEONARD ELECTRIC COMPANY + 34 SOUTH ST. »+ MOUNT VERNON, NEW YORK 
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Acme Electric Corp. 

Acme Wire Co. 

Adams & Westlake Cou, ‘The 
\ircraft-Marine Products, mee os ‘ 

Air Express, Div. Railway Express, Inc... 
Alden Products Co. ; 
Allen Mfg. Co., The 

Alliance Mfg. Co. . 

Allied Electric Products, Inc. 

Allmetal Screw Products Co., 

Aluminum Co. of America 

Aluminum Goods Mfg. Co. 

Aluminum Research Institute 

American Brass Co., The 

American Insulator Corp. 

American Lava Corp. ee 

American Machine and Metals, Inc— 
United States Gauge Div. : 

American Screw Co. 

American Television & Radio Co. 

Amperite . Pete 

Anaconda Copper Mining Co. ; 71, 

Ansonia Electrical Div., a Noma Elec- 
tric Corp. 

Arkwright "Winishing Co. 

Armstrong Cork Co. 

Atlantic Plastics, Inc. . 

Atlantic Screw Works 

Atlas Bolt & Screw Co. . 

Automatic Switch Co. 

Automatic Temperature Control Co., Inc. 


Bakelite Corp. 

Baker & Company, 
Baldor Electric Co. 
Barber-Colman Co. 

Becker Bros. olarben Co. 
Belden Mfg. 


Bentley- se “Mfg. Co. RS 


Biwax Corp. 

Bodine Electric Co. 

Boston Insulated Wire & Cable Co. . 
Bridgeport Brass Co. 

Bristol Co., The 

Bristol Brass Corp., The 
Brown-Brockmeyer Co., The 
Buffalo Bolt Co. ; 
Bunting Brass & Bronze Co., The . 
Burlington Instrument Co. 

Burndy Engineering Co., Inc. 
Burnley Battery & Mfg. Co. 


Callite Tungsten Corp. 

Cambridge Thermionic Corp. 

Capacitron Co., The 

Carbide & Carbon Chemicals Corp., Div. 
Union Carbide & Carbon Corp. 

Celanese Plastics Corp. 

Central Screw Co. 

Century Electric Co. 

Cerro De Pasco Copper om 

Chace Co., W. M. E 

Chase Brass & Copper Co. 

Chandler Products Corp. 

Chicago Molded Products Corp. 

Clare & Co., C. P. 

Clarostat Mfg. Co., Inc. 

Cleveland Plain Dealer 

Clifford Mfg. Co. 

Cold Metal Products Co., The 

Colgate Manufacturing Corp. 

Colonial Insulator Co., The 

Commercial Plastics Co. 

Continental Screw Co. 

Corbin Screw Div. of American Hardware 
Corp ; 129, 

Cornish Wire Co., Inc. ; 

Cuyahoga Spring Co. 


Dano Electric Co., The 

Dante Elec. Mfg. Co. ..... 

Davis & Co., Dean W. .. 

Dayton Rubber Mfg. Co., The 
Denison Engineering Co., The 
Deutschmann Corp., Tobe TF 

Dial Light Co. of America, Inc. 

Die Casting Machine Tool Sales ae 
Dongan Electric Mfg. Co. 

Drake Manufacturing Co. 
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Driver-Harris Co. 

Du Pont de Nemours & Co., E. I. 
Durakool, Inc. 

Dykem Co., The 


Eastern Air Devices, Inc. 
Eaton Mfg. Co... 177, 199, 
Edison, Inc., Thomas A. .. se 
Elastic Stop Nut Corp. of America 
Electric Auto-Lite Co., The ... 

Electric Motor Corp. . 

Electric Soldering Iron Co., Inc. . 
Electric Specialty Co. 

Electrical Mfg. Co., The «.. 

Euclid Electric & Mfg. Co. 


Fairbanks Morse & Co. 

Fansteel Metallurgical Corp. ..... 
Federal Electric Products Co. .... 
Fenwal, Inc. .. 

Flexo Wire Co. 

Formica Insulation Co., The 
Freeway Washer & Stamping Co. 


Gear Specialties, Inc. : ae 
General Electric Co. 24, 49, 66, 181, 
General Industries Co., The 

General Plate Div., Metals and Controls 


Corp. 
George Co., The P. D. 
Gibson Co., The William D. 
Gibson Electric Co. ee 
Gits Brothers Mfg. Co. 
Goodrich Co., The B. F. 
Goodrich Chemical Co., B. F. 
Gothard Mfg. Co. 
Gramer Co., The 
Granite City Steel Co. 
Guardian Electric 


‘Handy & Harman 


Hardwick, Hindle, Inc. 

Harper Co., The H. M. 

Haydon Co., The A. W. 

Haydon Mfg. Co., Ine. 
Heinemann Electric Co. ; 
Herzog Miniature Lamp Works 
Hexacon Electric Co. i 
Hollingshead Corp., R. M. 
Holo-Krome Screw Corp., The 
Hoover Ball and Bearing Co. 
Hopp Press, Inc.. The 

Hoskins Mfg. Co. ; 
Howell Electric Motors Co. 
Hubbard Spring Co.. M. D. 
Hudson Wire Co., Winsted Div. 
Hydraulic Press Mfg. Co., The 


Ideal Industries, Inc. 

Ilsco Copper Tube & Products Co., In 
Indiana Steel Products Co., The 
Industrial Molded Products Co. 
Instrument Specialties Co., Inc. 
Insulation Manufacturers Corp. 
International Nickel Co., Inc., The 
International Screw Co. 

Irvington Varnish & Insulator Co. 


Jack & Heintz Precision wreeneee, Inc. 
Janette Mfg. Co. 

Jefferson Electric Co. 

Jelliff Mfg. Corp., The C. O. 

Johnson Co., E. F. 

Johnson Bronze Co. 


Jones Division, Howard B., Cinch Mfg. _ 


Corp. 


Kato Engineering Co. 
Kester Solder Co. 

Keuffel & Esser Co. 
Kingston-Conley Electric Co. 
Kirkland Co., The H. R. ... 
Klein & Sons, Mathias 
Kopp Glass, Inc. _. ; 
Kreig Co., Charles W. 
Krueger & Hudepohl 
Kurz-Kasch, Inc. 


Lamson & Sessions Co., The .... 
Lead-All Products Co. 
Lester-Phoenix, Inc. 

Linden & Co., Ine. 

Littelfuse, Inc. 

Lord Mfg. Co. 

Louthan Mfg. Co., The 


M B Manufacturing Co., Inc. 
Macallen Co., The 
Mallory & Co., Inc., ‘P. R. 
Master Electric Co., The 
McGill Mfg. Co., Ine. 
Mercoid Corp., The 
Midwest Molding & Mfg. ‘Co. ie 
Milford Rivet & Machine Co., The ..129, 
Millen Mfg. Co., Inc., James . re 
Minneapolis-Honeywell Regulator Co. _.. 
Mitchell-Bradford Chemical Co. : 
Mitchell-Rand Insulation Co., Inc. ..... 
Monarch Aluminum Mfg. Co. ; : 
Monsanto Chemical Co. : ; 
Moraine Products Div., General Motors 
Corp. ‘ ; a 
Morganite, Inc. 
Moulded Metals Co., Ine. 
Mu-Switch Corp. 


National Acme Co., The ; 

National Band & Tag Co. .... 

National Lock Co. 129, 

National Lock Washer Co., The .. 

National Screw & Mfg. Co., The . 129, 

National Varnished Products Corp., The 

New Departure, Div. General Motors Corp. 

New England Mica Co. ag 

New England Screw Co... 129, 160, 

New Jersey Wood Finishing Co. 

New Jersey Zinc Co. 

Nippert Electric Products Co., The 

Noma Electric Corp., The Ansonia Elec- 
trical Div. 

Norma-Hoffmann Bearings Corp. . 

North American Electric Lamp Co. 

Northern Industrial Chemical Co. 

Nothelfer Winding Laboratories 


Oakite Products, Inc. 

Ohio Electric Mfg. Co., The 
Ohmite Mfg. Co. 
O’Neil-Irwin Mfg. Co. 
Overly-Hautz Co. 
Owens-Corning Fiberglas Corp. 


Palnut Co., The 

Paramount Paper Tube Co. 
Parker-Kalon Corp. 
Patton-Macguyer Co. 
Pawtucket Screw Co. 

Peck Spring Co., The 

Pheoll Mfg. Co. 

Phillips Screw Mfgers. 
Phosphor Bronze Smelting Co., The 
Plastic Insulator Co., Inc. 
Portland-Monson Slate Co. 
Powrex Switch Co. 

Precision Paper Tube Co. 
Progressive Mfg. Co., The .. 
Publix Metal Products, Inc. ... 
Pyramid Products Co. 
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Quadriga Mfg. Co., The 


Radix Wire Co. ..... oa eT 
Raymond Mfg. Co. Div. Associated Spring 

Corp. . ees ae iiss a 5 ate 
Reading Screw Co. ere 
Reconstruction Finance Corp. 


Shakeproof, Inc. 


Sigma Instruments, Inc. ........ 


Signal Electric Mfg. Co. 
Simpson Electric Co. 


Slater Electric and Mfg. Co., Inc. .. 
Smith Mfg. Co., Inc., F. A. ....... 


Sola Electric Company 
Solar Electric Corp. ; = 
Solar Manufacturing Corp. . 


129, 205 


Torrington Mfg. Co., The 
Trico Fuse Mfg. Ce. ............ 
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Unimax Switch Corp. . 
Union Carbide & Carbon Corp. .. . 243 
Union Pacific Railroad paveds ee 


United States Gauge—Division American 
Machine and Metals 


Universal Clay Products, The 
Universal Winding Co. 


Valley Electric Corp. . 
Varfiex Corporation 


32, 73, 283, 284, 285, 286 
Redmond Co., Inc. keener 214 Sorenson & Co., Inc. 
Reed & Prince Mfg. Co. ; : 22 Sound Equipment Corp. 
Reliable Spring & Wire Forms Co., The 238 Southington Hardware Mfg. Co. . 
Reliance Electric & Engineering Co. 253 Spencer Thermostat Co. ' ° 
Revere Copper & Brass, Inc. Back Cover SY, re 
a yr . eek Oe ae Standard Electrical Products Co. ........ 260 
Rhode Island Insulated Wire Co., Inc. . 189 Stanley Electric Tools 216 
Richardson Co., The 157 Star Porcelain Co. _. ‘ 258 
Riester & Thesmacher Co., The .... . 263 Sta-Warm Electric Co. ....... -.. 232 
Robbins & Myers, Inc. ' 10 Steel Co. of Canada, Ltd. . ..129, 205 
Robertshaw Thermostat Co. ........ 278 Sterling Engineering Co., Inc. 
Rockbestos Products Corp. : 155 Steward Mfg. Co., SMES adn owes 
Roeblings’ Sons Co., John A. 185 Stronghold Screw Prod., Inc. 
Rogan Bros. .... 202 Struthers-Dunn, Inc. ...... 
Rome Cable Corp. casi 147 Superior Steel Corp. 
Royal Electric Co., Inc. ‘sb adanet eee Superior Tube Co. 
Ruby Chemical Co. ..... 277 Synthane Corporation 


Russell Burdsall & Ward Bolt & Nut 
Co. . awd hd 129, 205 


Ryerson & Son, In¢., Joseph T. hae 178 


Veeder-Root, Inc. 
Vulcan Electric Co. 


Wagner Electric Corp. ............. +iouaee an 
Waldes Kohinoor, Inc. 
War Assets Administration 

32, 73, 283, 284, 285, 286 
Ward Leonard Electric Co. 
Wenco Mfg. Co. 
West Bend Equipment Corp. 
West Coast Electrical Mfg. Co. 
Western Felt Works .. 
Westfield Metal Products Co., Inc. 
Westinghouse Electric Corp. 
Weston Electrical Instrument Co. 
West Virginia Pulp’& Paper Co. ........ 240 
Whistler & Sons, Inc., S. B. 76 
Wilson Co., The H. A. ... oo ae 
Winsted Div., Hudson Wire Co. a 
Wire Stripper Co. eee 
Wolverine Bolt Co. .. 


Telechron Inc. ... oa 

Thompson-Bremer & Co. ee 

Timken Roller Bearing Co., The 

Tinnerman Products, Inc. . 

Titanium Alloy Mfg. Co. 

Toledo Standard Commutator Co., The .. 257 


Sauereisen Cements Co. Seon 267 
Scovill Mfg. Co. ..79, 129, 205 


Seymour Mfg. Co., The Zenith Electric Co. 


TIMING MOTORS 
BY 


A. W. HAYDON 


Designed and proven during the war, this accurate, 
versatile, direct current timing motor has a number of 
features that make it suitable for a wide variety of post- 
war direct current timing and control applications. It 
demonstrated its ruggedness and reliability by more than 
meeting rigid military requirements of vibration, humid- 
ity, temperature, altitude, etc. 

This motor has low current consumption, (under 100 
milliamperes) can be operated from small amplifier 
tube or flashlight battery for remote electronic control. 
No rotor “cogging” — (rotor is made entirely of non- 
magnetic materials), starts at low initial voltage (ideal 
for proportional functions). Available to order in speeds 
from 1800 RPM down to 2 rev. per hour. Has large 
aluminum rotor cup with seven coil winding, and inter- 
nal Alnico magnet field — all the elements of a meter. 


LARGE MOTOR STABILITY IN A SMALL TIMING MOTOR 
The ae 
AY A.W-MAYDON 


COMPANY 


WATERBURY 32, CONNECTICUT 


Design and Manvfacture of Electrical Timing Device: 
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Gear reduction ratios range up to 432 to 1}, 


and Att a where you want it 


‘ Master Gearmotors, available in millions on millions of combinations of 








types and ratings, permit you to use a power drive on each 
job that's just right .. . a power drive that will add greatly 


to the compactness, appearance, and economy of each of 


Sa 
i | 


your applications. Use Master Gearmotors to increase the 


ia 


salability of your motor-driven products . . . improve the 


economy, safety, and productivity of your plant equipment. 


GEARMOTORS 


THE MASTER ELECTRIC COMPANY + DAYTON 1, OHIO 





ee — Resilience — Fatigue Resistance — Corrosion Re- 
Sa 


sistance— Low Coefficient of Friction—Easy Workability—are 
outstanding advantages of Revere Phosphor Bronzes, now avail- 


able in several different alloys. 


In many cases it is the ability of Phosphor Bronze to resist 
repeated reversals of stress that is its most valuable property. 
Hence its wide employment for springs, diaphragms, bellows 
and similar parts. In addition, its corrosion resistance in com- 
bination with high tensile properties render it invaluable in 
chemical, sewage disposal, refrigeration, mining, electrical and 
similar applications. In the form of welding rod, Phosphor 
Bronze has many advantages in the welding of copper, brass, 
steel, iron and the repair of worn or broken machine parts. 
Revere suggests you investigate the advantages of Revere Phos- 


phor Bronzes in your plant or product. 


|—Plunger guide 

2—Thermostat spring 

3—Internal lock washers 
4—Contact springs 

5—External lock washers 
6—Operating lever 

’—Cap with integral springs in side 
8—Retaining spring 
9—Countersunk external lock washer 
10— Pressure spring for capacitor 
| 1 —Five-contact spring 
12— Contact spring for radio part 
13—Pressure spring and terminal 
'4—Involute spring 

15S—Contact point for solenoid 


'4—Contact springs 
— made of Phosphor Bronze strip supplied 
by Revere 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Il.; Detroit, Mich.; 
New Bedford, Mass.; Rome, N. Y.—Sales Offices in 
Principal Cities, Distributors Everywhere. 


Listen to Exploring the Unknown on the Mutual Net- 
work every Sunday evening, 9 to 9:30 p.m., EST. 





